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To His Honour, 
the Inéutenant-Governor of Ontario :— 


The undersigned Commissioners appointed by your Honour by 
Commission bearing date the 26th day of January, 1906, beg leave 
to submit the following report, as.their first report upon the matters 
authorized and directed to be enquired into. 

By the said Commission your Commissioners were authorized to 
adopt the work of the Commissioners appointed by your Honour by 
Commission bearing date the 5th day of July, 1905, which was not 
completed on account of the indisposition and resignation of one of 
your Commissioners, the consequence of which was that, as the powers 
thereby given were joint, the remaining Commissioners were not 
authorized to act further in the premises. Your Commissioners 
accordingly adopted the work of the former Commissioners, and have 
embodied the results in this report. 

Your Commissioners made enquiries and obtained information 
from various sources. Although they sat formally on several occa- 
sions, they did not find it necessary to take evidence upon oath, inas- 
much as the information which they received was afforded to them 
freely from original and authentic sources, without the necessity of 
- putting the parties on oath, whereby a great deal of time and a large 
amount of expense were saved. 

Your Commissioners, also, bearing in mind that the details of 
business matters of the several persons and corporations who supplied 
information should not be made public, have forborne to give in detail 
the names of their informants, or the particulars of the information 
acquired from them, but have used the knowledge and facts so acquired 
for the purpose of computation and comparison, and for the produc- 
tion of the results which they now have the honour to report. 
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The details, and scientific and technical information obtained, 
have been tabulated and arranged by the Engineer employed by your 
Commissioners, and are contained in his report which is submitted 
as an appendix hereto. 


The following are the matters upon which your Commissioners 
were authorized and directed to report, with the report upon each 
subjoined :— 


DEMAND FOR ELECTRIC POWER. 


(1) “The present and probable demand for hydraulic and elec- 
trical power in the various districts capable of being supplied from 
the different water-powers within the jurisdiction of the Province of 
Ontario.’’ 

In this first report your Commissioners deal only with that part 
of South-Western Ontario which, roughly speaking, lies south of the 
latitude of Toronto, but including Toronto, and which, for the pur- 
poses of this report, may be called the Niagara District. 


The demand for electrical power will in almost all eases, under 
present conditions, be limited or regulated by the cost of electricity 
as compared with that of steam, gas or other local source of power. 
The cost of electricity is dependent upon the distance transmitted and 
the quantity transmitted. Asit is only feasible to transmit the power 
in large quantities, trunk transmission lines capable of carrying large 
quantities must be constructed at the outset, and, therefore, the cost 
increases ‘with the distance, and a point is eventually reached at such 
a distance from the generating station that electrical power can no 
longer compete with steam or other local power. 


Again, the exhaust steam, and heat, from the steam. plant of some 
factories is used in the process of manufacture, and it could not be 
expected that electricity would be adopted by manufacturers of this 
class for power only, as their production of steam and heat for manu- 
facturing purposes, apart from power, would increase rather than 
diminish their expenses; and in many instances waste material is 
used in the production of steam; such industries have been excluded 
from a consideration of the extent of the market at, present in sight. 

The capital cost of abandoning steam plants would also in many 
cases be considerable, and the ability of small users of power to bear 
this loss must always be a factor in the finding of a market. 
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In order to ascertain the probable market, however, your Com- 
missioners caused enquiries to be made in the various manufacturing 
centres in the district, with the following results: they are satisfied 
that a market for at least 50,000 horse-power could be obtained within 
a reasonable radius of Niagara Falls, as soon as transmission lines can 
be constructed, and this could be increased to at least 100,000 H.P. 
within five years thereafter. This will mean that power can be dis- 
tributed at the lowest rates shown in Part VI. of the report of the 
Engineer employed by your Commissioners, which is submitted as an 
appendix hereto; and it can be quite reasonably expected that. beyond 
that a still greater amount of power can be ultimately distributed, 
thereby still further decreasing the cost of power to every consumer, 
provided that this distribution is made upon the basis of a return 
upon the cost of operating and distributing. But experience shows 
that, where the distribution is controlled by private SOE tats the 
’ distribution area remains restricted. 


From the information obtained by your Commissioners they are 
able to say that the trend of affairs with private corporations in 
other localities has been, not to compete for business, and thus keep 
down the prices to consumers, but to amalgamate or otherwise destroy 
competition, and then to fix the prices according to the shght saving 
which they may be able to induce particular customers to make. The 
natural result of this has been to force individual consumers, where 
the circumstances justified it, to instal generating plants of their 
own, or to adhere to existing methods, rather than to place themselves 
at the mercy of large combinations formed for the purpose of pre- 
venting competition and keeping up the price of electrical power; 
and the same result, of course, occurs where there has never been a 
competing company. Specific illustrations of this are found in the 
cities of Montreal, Buffalo and Hamilton. 


On the other hand, in the City of Ottawa, where the municipality 
secured a distributing plant, in anticipation of an attempt to throttle 
competition by a combination of companies, lower prices prevail, 
which are based on the cost of production. 


ONDEVELOPED LOCATIONS. 


(2) “The location, capacity, and capital cost of development of 
the various water-powers within the legislative jurisdiction of the Pro- 
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vince of Ontario at present undeveloped but whose development is 
required to supply the present and probable needs of the surrounding 
districts, and to ascertain the probable cost of the attendant trans- 
mission plant necessary to the utilization of electrical and hydraule 
powers to be provided from the aforesaid water-powers within the 
respective surrounding districts.” 


A systematic tabulation of the various water-powers of the Pro- 
vinee of Ontario based upon surveys, gaugings, and meterings made 
by your Commissioners’ engineers, supplemented by information 
derived from other sources is still in progress, but is not sufficiently. 
advanced to make it useful and accurate in its present state; nor is it 
needed in considering the Niagara District; and your Commissioners 
did not deem it necessary to delay making a report on that account, 
inasmuch as the information obtained from partly developed.sources 
is used for this district, and does not depend upon the results of sur- 
veys of the undeveloped sources of the Province. 


In the developed and partly developed Niagara District, however, 
they have ascertained the cost of transmission lines, and this informa- 
tion is given in the report on Clause 5, below. 


RATES AND PRICES. 


(3) “‘To ascertain the rates or prices that would require to be 
charged the various classes of consumers of hydraulic or electric 
power within the respective districts in order to meet all expenditure 
of maintenance and operation.’’ 


The ascertainment of the rates that would require to be charged, 
in order to meet expcniture of maintenance and operation, is based 
upon the cost of necessary plant for future calls upon it, original 
cost of construction, cost of maintenance and operation and the prob- 
able market for electrical power ascertained from local enquiries. 


In order to ascertain the cost of delivering electrical power in 
large quantities at particular distances, your Commissioners: have 
made computations with respect to all the municipalities (as localities 
and not as corporate bodies) which could be conveniently supplied 
from Niagara Falls, numbering in all thirty-nine. These are included 
in several divisions set out in Part I. of the Engineer’s report; and 
the rates or prices for such delivery are shown in Part VI. of the 
Engineer’s report. 
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Your Commissioners ¢all attention to the fact, however, that when 
electricity is delivered at a municipal sub-station as above, the cost of 
distribution amongst the consumers within such municipality must 
be added to this price in order to determine the cost to the individual 
consumer. 


In Part VI. of the Engineer’s report, Table XXX., will be found 
estimates of the cost of supplying consumers in the neighbourhood of 
such sub-stations computed according to quantity and distance. 


In order to ascertain the cost to the consumers themselves your 
Commissioners have ascertained the prices at which electricity could 
be delivered to consumers at four typical points, namely: St. Thomas, 
Berlin, Galt and Toronto. These rates are set out in Part VII. of the 
Engineer’s report, | ay 


SA.INGS. 


(4) ‘*To enqumre into and ascertain the annual savings accruing 
to the consumers in the various districts aforesaid by the substitution 
of the rates or prices in the next preceding paragraph for the rates 
paid at present in the said districts so far as the Commissioners may, 
be able to ascertain or estimate them.’’ 


The estimated savings in the purchase of power that would result 
from the charging of prices or rates based on actual cost, as ascer- 
tained and shown in the next preceding part of this report, has been 
worked out for the City of Toronto, as typical of the other cities 
affected, and are shown in Part XIII. of the Engineer’s report. 


CAPITAL COST OF UNDERTAKING. 


(5) ‘To enquire into and ascertain the cash capital cost of the 
hydraulic and electrical power undertakings of existing companies 
located within the Province of Ontario; the capacity and state of 
development thereof.’’ 


While your Commissioners obtained the present cash capital cost 
of several existing undertakings, they found these undertakings in 
such an undeveloped or partially developed state, that a statement of 
the capital cost at the present time would serve no useful purpose, 
inasmuch as the progress made in a short time towards completion of 
the works would render the figures quite useless. 
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From the information obtained, however, and allowing a reason- 
able estimate for completion, your Commissioners were able to ascer- 
tain with considerable accuracy the respective costs of construction of 
generating plants situate at Niagara Falls, having the respective 
capacities of 50,000, 75,000 and 100,000 horse-power. 


The detailed report upon this will be found in Part V. of the 
Engineer’s report. 


POWER SUPPLIED AND UNDER CONTRACT BY THE 
EXISTING COMPANIES. 


(a) ‘‘The quantities supplied and contracted for and the rates 
charged and to be charged under such contracts by these companies 
for hydraulic and electrical power.?? 


The quantities of power supplied and A for cannot at 
present be ascertained with accuracy. 


By the agreements made between the Commissioners of the Queen 
Victoria Niagara Falls Park and the several power companies which 
are constructing or operating in the Park, the companies are bound to 
make half-yearly to the Park Commissioners a verified statement of 
the electrical horse-power generated, used, and sold or disposed of 
during the preceding half-year. Upon application to the Park Com- 
missioners for the information to be derived from such returns, it was 
discovered that no such returns had ever been made to the Park Com- 
missioners. Your Commissioners would recommend that the perform- 
ance of the obligation to make returns, required by these agreements, 
should be insisted on, as they would furnish an excellent record of the 
progress of development, and as they are absolutely necessary for the 
purpose of enabling the Canadian consumer or prospective consumer 
to ascertain whether there is power available for him, and whether 
the power companies are adhering to, or are in a condition to adhere 
to, their agreement to dispose of at least one-half of their output 
amongst Canadian consumers. 


The information required by your Commissioners was partly sup- 
plied as follows: The Hamilton Cataract Power, Light and Traction 
Company, and the Canadian Niagara Power Company, stated to your 
Commissioners the amounts of power generated and used or pgs 
of by them. 
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The Electrical Development Company of Ontario is not yet 
generating power, but they have made contracts for the delivery of 
power in the City of Toronto. Through one of their chief officers they 
declined to give any information respecting the same, without offering 
any reason for their refusal, which your Commissioners deemed a 
valid or even a plausible one. Your Commissioners recommended that 
the delivery of the verified statement of the amount so disposed of, 
which the company is obliged to make to the Park Commissioners 
under their agreement should be insisted upon. This information, 
which was, in your Commissioners’ opinion, intended to be kept on 
record in the office of the Park Commissioners, would then be avail- 
able to the public at any time. 


The Ontario Power Company is developing electrical power, and 
is disposing of it in the United States of America. This company, 
through its solicitor and counsel, refused, without any valid reason, 
to afford any information to the Commission. This company is bound 
to make the same verified returns of the quantities generated and dis- 
posed of to the Queen Victoria Niagara Falls Park Commissioners ; 
and your Commissioners make the same recommendations with respect 
to action to be taken as in the case of the Electrical Development 
Company. 


The quantities actually supplied and contracted for by other 
companies are set out in the Appendix, Part IV. of the Engineer’s 
report. 


By the same agreement all the power companies constructing 
and operating in Queen Victoria Niagara Falls Park are bound, when- 
ever required by your Honour in Council, to make a return of the 
prices charged for electricity or power, verified under oath by a chief 
officer of the company. 


Your Commissioners ascertained that no requisition had been 
made by Order-in-Council; and, although they are of the opinion 
that the prices should be disclosed in the returns to the Park Commis- 
sioners, they verbally recommended to your Honour, and now recom- 
mend that the companies should also be required to make the returns 
to your Honour which they have agreed to make on demand. 


The Ontario Power Company through their solicitor and counsel, 
and the Electrical Development Company through one of their chiet 
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officers, refused to inform your Commissioners of the prices charged 
by them, and your Commissioners would recommend that the returns 
required to be made should be insisted upon. 


Prices or rates charged in various cities in the Niagara District 
are set forth in the Engineer’s report, Part X. For the purposes of 
comparison, your Commissioners have also set out in the same tables 
prices charged in Montreal, Ottawa and Buffalo, which are believed 
to be accurate. | 


APPRAISEMENT OF UNDERTAKING. 


(b) “‘The actual present value of the said undertakings, or such 
of them as may be required, after making such fair and reasonable 
allowance for existing conditions as in the judgment of the Commis- 
sioners seems necessary or expedient.’’ 


Your Commissioners found it impracticable to make a fair 
appraisement at the present time of the undertakings in question, 
namely, the various Niagara generating plants, because they are in 
different stages of development, and their appraisement in the condi- 
tions in which they are at the present moment would not be useful. 
But, as before mentioned under clause (5), an estimate has been 
set forth in Part V. of the Engineer’s report giving the estimated cost 
of similar developments completed and ready for delivering 50,000, 
75,000 and 100,000 horse-power, respectively. 


(c) “The estimated capital outlay, if any, necessary to complete 
these undertakings.’’ 


Your Commissioners, for the same reason, have not stated the 
estimated expenditure necessary to finish the undertakings now in 
course of construction at or near Niagara Falls; but they have in- 
cluded these estimates in the estimate of complete generating plants | 
under the first part of this branch of the report. 

All of which is respectfully submitted. 


(Sed.) ApAm BECK, 
Chairman. 
(Sed.) GEO. PatTTinson. 
(Sgd.) JOHN MILNE. 
Toronto, April 4, 1906. . 
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TMIONORABLE ADAM BECK, 


CHAIRMAN OF THE Hypro-ExLectric Power COMMISSION: 


DEAR SIR,— 


Herewith find my report on the Niagara District. 
The report deals with the present demand for power within economi- 
eal transmission distance of Niagara Falls and the cost of generating, 
transmitting and distributing electric energy within this area. 


Yours respectively, 


CECIL B. SMITH, 
Chief Engineer. 
TORONTO, CANADA. 
Marcu 380TH, 1906. 
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PART I. 


GEOGRAPHICAL SUBDIVISIONS. 


In studying the question of the distribution of Niagara Power 
throughout Southwestern Ontario, due weight has been given to 
schemes outlined for the same during recent years by power com- 
panies and various individuals interested in the matter, and the ac- 
companying map indicates what is considered to be the most suitable 
distribution system, and the one adopted for the purposes of this 
report. 


In order to give proper regulation it has been found necessary. 
to select certain groups of power centres, as being independent of 
other groups, the transmission being distinct throughout the entire 
route from Niagara, except as regards right of way and telephone 
line, provision, however, being made, by interswitching stations at 
Hamilton and St. George, for interchanging loads, for night repairs 
_ between these points and Niagara Falls. 


The groups decided upon are as follows: 
Division 1. Hamilton and Dundas. 


Division ut. Toronto, Milton, Brampton, Georgetown and 
Orangeville. 


Division mt. Brantford, St. George, Galt, Preston, Hespeler, 
Guelph, Berlin, Waterloo, Baden, New Hamburg, Tavistock, Strat- 
ford and St. Mary’s. 


Division Iv. Paris, Woodstock, Ingersoll, Tillsonburg, London 
and St. Thomas. 


Division v. Windsor, Walkerville, Wallaceburg, Dresden, Chat- 
ham, Thamesville, Bothwell, Glencoe, Strathroy, Alvinston, Oil 
Springs, Petrolia and Sarnia. 


It is not considered, however, that Division V. offers the same 
inducement as the other Divisions, the small amount of power re- 
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quired at present and the great distance of transmission combining 
to make the cost of power at the municipal sub-stations rather high, 
and it is doubtful whether electric distribution in this division would. 
be fully justified commercially at the present time. 


NERA II NCO ENT UOT eR. LN 


PART II. 


DEMANDS FOR POWER. 


. As a basis for estimates, a full canvass was made by expert as- 
sistants in each town and city, with the exception of the seven muni- 
cipalities already covered by the Ontario Municipal Power Commis- 
sion. For these seven municipalities the figures furnished by that. - 
Commission have been adopted. 

In the personal canvass which was made, great care was taken. 
to determine whether or not the consumer would be likely to adopt. 
electric power if it were available, and a distinction was made in the 
case of those users who required steam for other purposes than that 
of power or who had refuse material as a source of fuel, and who, 
consequently would not be apt to make a change in their source of 
power. 

The amounts of power used in the subsequent calculations are 
considered to be those amounts which it would be expected could be 
sold within a year or two after electric power was made available. 
For the amounts of power estimated upon in the various towns and. 
cities, see table immediately following, or columns (3) and (4) of 
various summation sheets. 

In estimating the total amounts of power to be distributed in 
each municipality, it has been assumed arbitrarily that, by the time: 
transmission lines could be completed and with power for sale at 
reasonable figures, the total demand which should be provided for 
would be 25 per cent. greater than the estimated requirements at the 
present moment, and this has been the basis upon which the weight 
of copper has been ealeulated. In the transformer stations, how-- 
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ever, separate estimates have been made for these total amounts as 
just mentioned, and aiso three-quarters and one-half of the same, 
and all calculations leading up to the cost of delivered power at sub- 
stations have been made for these three conditions, always maintain- 
ing the full weight of copper in the transmission wires. 


TABLE I. 
FULL LOAD. 34 LOAD HALF LoApD 
AVAGO ME Pi yt ridtohe chs, saeteisioae Midas rescie oaks 16,000 H. P. 12,000 H. P. 8,000 H. P. 
e UU Ciiokite dg easehecascainteeer era sue elie 50,250 DOSE ae: 205125) aS 
ge 1G IAN eon als a ich aes ete ics ea penne eae B L0G Fe DiS Olea ns ysey 
ps SULT BS eee id Cpe Bele ie ie ees ea oe 1,856‘ oO lees OP ee 
Delia cent etek oa, Sorat See hea teh heres WES 19:040— \* T4280 eas OF Olmeas 
SOM Viagem See RRS ange cik SISA oT de 2% dod TDA Ietos) 9,345“ 6229. 
a Wa a Miere  lereister sr sits cep ietale, Manse dssears 8,554 6,415 ° “para 
PROCAIS ea tals area eet athe Sesto a oe Ran ater 109,408 ‘ 82,056 54,704‘ 


Notes—II-B is an alternative to II-A, and is not included in 
totals. 


The corresponding loads required at the generating station, high 
tension bus-bars, including line losses and sub-station transformer 


losses, are as follows :— 


TABLE I-A. 
; FULL, LOAD. 3%, LOAD HALF Loap, 
Diva STOtlew lene wage eae es nl! A eng ar aie TG OL ere 12,455), EP. 8,268 H. P. 

ay UPN eA ry eRe eS PA oral Leica ste pcecieraaraieys 54,808 ‘* 41,106 : * DAO tees 
et EAM pense Ry veto tet} ch Baal Ace 2 GAO ares 1694s ss 
uC FES ere ate rer gob ei Sled (ty! ivan 220600 .s Dl -G3ONes TOD pues 
COMETS TT Leeper TRRAL COLe We EINE (EN Ea 20,988 ‘ LD\636.Nn os TONGS 2 eae 
ty DW Ge Sets bio cree Ae APRN ast ce ss rtslen 10,288 £* GIP 
i We each nh GO RIE AEICLS ERIE CCE an COO eae 10,094‘ O50. 0 un A’Soilin i) * 

LOCA ISHN Eh a burn aaankoes ba ee 120004 89,720 ‘ BOT aes 


Tables for municipalities included in report on Niagara District 
showing: 


(1) The present total consumption of all classes of power. 
(2) The portion of (1) admitting of electric installation. 


(8) The probable future demand for electric power, full 
load demand being 25 per cent. increase on (2). 
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TABLE II. 
Amount ad-| Future demand for electric power. Full 
Present total) mitting of load beiug 25 per cent. increase on pre- 
MUNICIPALITY. amount of | electric in- sent demand. 
Oe eas ce at Full Load 34 Toad Half Load. 
pk P H.P. H.P. H.P. 
Iolo 
DIVISION I. 
Hamiltonenss. eee. en 17,640 12,320 15,400 11,550 7,700 
Dung as Sway Seat ee teeran he 833 480 600 450 300 
BIRO ES Lay iinet os ee te ee 18,473 12,800 16,000 12,000 8,000 
DIVISION IE. 
ST OLO TCO Gime Anns oa {. 68,362 {40,200 50/2500 | 87,006 naa oni 
DIVISION IIT-A. 
Milton Ole nee eaae ‘e 500 430 537 403. | 268 
Georgetow ly s-sne-e 1,450 720 900 675 450 
KBr gawon aor Wge sige, Yo dgumaemor: 475 335 419 314 210 
Orangevillel ce. es yen 300 200 1,250 937 625 
Heer | ate Ae ty ea ae. dt 2,725 1,685 3,106 2,329 1,558 


Future demand for Orangeville based on supplying industries at present under construction. 


DIVISION III. 


StuG COLre wan eere teins > iy) 500 625 469 By 
WISH PENH UES ROL 4 Wntdon eq HOaam meee 4,275 Sook 4,164 3,123 2,082 
(GaAs BU teesicieiars oats, estvatete 2,100 1,400 1,750 1,312 875 
ISKCON SauA se on Gn OOOO 4 1,175 800 1,000 750 500 
PLES DE le tie verses ici te viet 740 600 750 562 375 
*Guelph Piatti 452 ae 3,303 2,412 3,015 2,261 1,507 
Berlin an 2200 ‘ 
eRe 1 ready eae 3,800 3,150 { a 3,940 2,955 1,970 
BAG ene remeien nce Oe k si) 150 188 141 94 
New Hambure...35....- ne 380 200 250 187 125 
PA IStOCK MMe a Aly uiei a ties 365 275 344 258 1 
KS trattore! eer meen Persrriecs 2,430 2,012 2,515 1,886 1.257 
SIVia yg Sue a sere ct 660 400 500 375 250 
MOL aT eee deter ticle. 20,158 15,230 19,040 14,280 9,520 


DIVISION IV. 


Panishan) ive ee mame ota, S, 1,500 500 625 468 313 
AV OOUStO CKat ene ipeeinn t eet 2,100 1,340 1,673 1,255 836 
Shite ersol Lea: awe ae ee 7, 1,700 1,340 1,673 1,255 836 
ABUB Roya OER? eo ocaq ca de 800 500 625 468 313 
LIZ ONGO TM Maid Sree meant mit 6,500 4,690 5,862 4,399 2,931 
SCA HOM aS ene ne er ae 2,400 1,600 2,000 1,500 1,000 

ALOLAN ene sie eae tie ae 15,000 9,970 12,458 9,345 6,229 


DIVISION V. 


Strachroy ys), eee eee 700 250 312 234 156 
JAul vil SO 10 ee eee 228; 150 : 187 140 93 
OULSpringc eee eee 585 400 500 375 250 
Petrolia t efter) 2 eee 1,303 600 750 562 875 
Sarivia 5 fae eed aoe an eae 2,680 700 875 656 487 
Glencoe pe teeters nae 200 140 175 131 87 
Bothwell caer eee eee 825 200 250 187 125 
sShanieswill ee ae eee 166 150 187 140 93 
Chathamne 2), 70 Rae sie OF 1,682 600 750 562 875 
Dresden? aver eine ae nen 460 175 224 168 1g y 
Weed eo Gast dare Wins 5 ee 475 594 445 297 
Wiiridson ls 1725 ttt a Pe are y. ,10 1,180 an r 
Walkerville, 00) (too 2°100 1.800 3,750 2,812 1,875 
‘Tota ley tee a Oran ees Ieee. 13,484 6,820 8,554 6,410 4,325 


NotTE—The figures for municipalities marked [*] were furnished by the Municipal Power 
Commission. 
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TEA By, As 


Table showing power demands for municipalities in Niagara 
District, canvassed by the Commission’s engineers, but not included 
in transmission scheme. 


Present power Future demaud 
MUNICIPALITY. Total power availale for electric 25 per cent, 
now used. H.P. installation. increase, H.-P. 
AAS ATCNGIE DT < SAE See bide. A) 1S apna ean toes. A 530 200 250 
VST SHITE ee ee ee ow oe eae 385 160 200 
Uist OitO Thee dirs, are any rents ee ea A 70 100 125 
(with incandescent lighting) 
PECL OT ANS Meee er Oe Faas cic lub ieyennaat bec aeas 305 100 125 
PLOW ICI MG FN TRV c ee wean e eee 190 100 125 
Oa ravitle 2. kan ts.) oS aRelASE TS sak csekh 340 150 187 
POT ON Clune acm sretsiecats seat ah cok tore esatnctuee 200 50 62 
RIGS EtOwMieat seme le ites a Ae niso eee 645 350 437 
WALEELOLC Catt carrie icin 3 40h cint Soe mee 130 150 187 
(with electric lighting) 
WIEN CO) Bo lS RS oe ek ore PN a ken 275 125 156 
Simcoe 330 200 250 


The above municipalities are so far distant from the main trans- 
mission lines, or the available load is so small, that, with. the possible 
exception of Ridgetown, it is not practicable to provide transmitted 
electric power. 


PART III. 
SOURCES OF HYDRO-ELECTRIC POWER. 


In the district which may be described as Southwestern Ontario 
south of the latitude of Toronto, there are a large number of rivers 
possessing small water-powers, most of which are already developed; 
but owing to the small heads obtainable and the extreme fow-water 
conditions they are usually of small capacity and suitable only for the 
most local uses: for small mills, village electric lght stations, ete., 
and are not suitable for the supply of any great quantities of power, 
which might be available for transmission or even extensive local use. 

The following is a partial list of these water-powers :— 


STREAM. . DEVELOPMENTS. 

Lynn Port Dover. 

Grand Dunnville, York, Caledonia, Brantford, Paris, Galt and 
Elora. 

Nith Paris, Ayr and New Hamburg. 

Speed. Preston, Hespeler and Guelph. 

Credit Georgetown, Norval and Erindale. 


Thames London and Springbank. 
and various other smaller streams. 
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The only source of hydro-electric power requiring to be con- 
sidered in this report, therefore, is the water of Lake Erie, utilized 
at the Niagara escarpment, which is feasible at various points ex- 
tending from, and including, Niagara Falls westward some twenty. 
miles. Further west than this the backbone between the escarpment 
and Lake Erie becomes too pronounced. For power development in 
this locality there are in existence various charters, and under four 
of these extensive investments have been made, and still greater in- 
vestments are contemplated. 

The developments now partially completed are capable of more 
than meeting any demand for electric power likely to arise in Ontario 
in the near future, having some 150,000 H.P. capacity immediately. 
in sight with permanent works designed for 425,000 H.P. 24-hour 
power, in which, from time to time, machinery can be installed to 


meet requirements as they arise. 


PART IV. 


PRESENT NIAGARA COMPANIES. 


At the present time there are four power companies in process 
of development, one drawing water from the Welland Canal and three 


from the Niagara River at Niagara Falls. 


(A) Hamilton Cataract Power, Light and Traction Company. 
This company, with a power plant eleven miles west of Niagara Falls, 
has a water capacity by agreement with the Dominion Government 
of 700 ¢.f.s, capable of developing 16,000 H.P. of 24-hour power, or 
40,000 H.P. of 10-hour power, having a large reservoir at the head- 
works. At the present time it has complete headworks and a partial 
installation of machinery, there being 16,000 H.P. now available, 
12,000 H.P..of which is transformed and delivered to St. Catharines, 
- Hamilton, Dundas and other smaller places. Additional machinery, 
is now being installed, which will give the station 29,000 H.P. of 10- 


hour capacity. 
- (B) Canadian Niagara Power Company. This plant has all 


its permanent works constructed for a capacity of 100,000 H.P. net, 
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and the following partial installations: power-house, 50,000 H.P.; 
machinery, 30,000 H.P.; transformer station, 20.000 H.P. It is now 
delivering some 15,000 H.P., chiefly in New York State, as a sup- 
plement to the Niagara Falls Power Company, the demand on the 
Canadian side (1,500 to 2,500 H.P.) being also supplied; 20,000 H.P. 
additional generating machinery is now being installed, which will 
give it in the near future an installation of 50,000 H.P., 24-hour 
power. 

-(C) Ontario Power Company. The headworks for this Company 
are constructed for 180,000 H.P.; pipe-line and power-house, 60,000 
H.P.; machinery at present installed, 30,000 H.P. It is probable 
that 30,000 H.P. additional machinery will be installed in the near 
future. The transformer station is of 60,000 H.P. capacity, with 
machinery partially installed. It has contracted for the sale of a 
large amount of power to be delivered in New York State, the de- 
livery being made by means of a transmission line crossing the Niagara 
River near Queenston. 

(D) The Toronto-Niagara Power Company. Its allied com- 
pany, the Electrical Development Company of Ontario is construct- 
ing a power plant of 125,000 H.P. capacity; the headworks and wheel- 
pit are nearly complete and a power-house of 50,000 H.P. capacity 
is being constructed. The installation of 50,000 H.P. of generating 
machinery has been commenced, but delivery of power cannot be ex- 
pected from this plant till 1907. The transformer station at Niagara 
Falls, the sub-station at Toronto, and the transmission lines of the 
Toronto-Niagara Power Company are nearly complete, the present 
lay-out being for the delivery of 30,000 H.P. in Toronto. The trans- 
mission of power can be undertaken by the Toronto-Niagara Power 
Company at an earlier date than it will be able to obtain power from 
the Electrical Development Company’s plant, and it is understood 
that an arrangement has been made by which power can temporarily, 
be obtained from the Canadian Niagara Power Company. 

Particular attention is called to the fact that in any generating 
station one spare machine is absolutely necessary, for the purpose of 
making repairs, etc., and the net effective capacities of the above- 
mentioned companies as at present being installed will be as follows :-— 
Hamilton Cataract Power, Light & Traction Company, 22,500 
H.P., 10-hour. Canadian Niagara Power Company, 40,000 horse- 
power, 24- hour power. Ontario Power Company, 50,000 horse-power, 
24-hour power. Electrical Development Company of Ontario, Ltd., 


37,500 horse-power, 24-hour power. 
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PART V. 


GENERATION OF POWER. 


In dealing with this feature it has been studied from two points 
of view: First, the purchase of power; second, the construetion of a 
new generating plant. 


For the reasons that there are already, as set forth, three power 
companies partially or nearly completed on the Canadian side of the 
Niagara River, and a fourth company in operation near St. Cath- 
arines, and several other charters in existence on which considerable 
preliminary work has been done, and that transmission systems can 
be constructed in a shorter period of time than generating plants, and 
that the distribution of power will naturally commence with a modest 
demand, and increase year by year, it is considered the better course 
of action would be for a Transmission Company to purchase its power, » 
and all the calculations leading up to the cost of delivered power 
at municipal sub-stations have been based on an arbitrary price 
of $12.00 per 24-hour H.P. per annum at the high-tension bus-bars 
of the generating station, the price being determined upon a knowledge 
of recent sales of large blocks of power at Niagara. Should it, how- 
ever, be considered advisable to construct a generating plant, which 
would take approximately four years to complete, the following esti- 
mate is made of the capital cost and annual charges—based upon the 
construction of a plant similar to those of the Electric Development. 
Company of Ontario and the Canadian Niagara Power Company, but 
situated immediately above the intake of the Ontario Power Com- 
pany. (See plan.) Such a plant would have a tunnel tail-race 
about 5,000 feet long, and may be considered the cheapest and most 
suitable power site now available on the Canadian side of the Niagara 
River, the only others possible being either one between the Canadian 
Niagara Power Company’s plant and that of the Electrical Develop- 
ment Company, and which would not be looked upon favorably, as its 
supply of water is shut out by the latter works; or else at a site be- 
tween the Canadian Niagara Power Company’s Plant and that of the 
International Railway Company. ‘This site is out of the question for 
two reasons: because of the extreme shallowness of the Niagara River 
adjacent, and because the gradual recession of the Falls would soon 
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completely ruin even its present impracticable position, and there 
would be no remedy available, as the construction of a wing dam at 
this point would completely put out of business the plant of the In- 
ternational Railway Company. 

Should an additional electric power plant development be, for 
any reason, required, it need not necessarily be constructed at Niagara 
Falls. In fact there are strong reasons why a plant located about 
18 miles west of Niagara Falls would be a more favorable one, as 
the water can there be used under 300 feet head, requiring thereby 
only about one-half the amount of water, per H.P., which is used 
at Niagara Falls. The construction necessary would not disfigure the 
vicinity of Niagara Falls, and as the power would be generated at a 
point 18 miles nearer the Canadian market, this advantage would 
accrue to the consumer by lessening the cost of transmission.  Suf- 
ficient studies and estimates have been made to show that a develop- 
ment can be made at this point at a cost per H.P. not exceeding the 
eost of the Niagara Developments. 


ESTIMATE OF GENERATING PLANT 


AT NIAGARA FALLS. (See plan.) 
TABLE IIT. 


Cx Ate COS EL, 


50,000 H.P. 75,000 H.P. 100,000 H.P. 
Development. Development. Development, 
ITEMS 24-hour power capacity 

ATTN eWIIOe. YN Bae eam eehhed tug ey ems $1,250,000 $1,250,000 $1,250,000 
iskeaGhwordc anal Canali ave geganndacd soecescaoe 450,00) 450,000 450,000 
IVVALTEC Lio 1bametenre heise orca. Fs ncaa fe ei ee areas 500,009 700,000 700,000 
POW etellOUSe mm. sre. merry Sh Sat nee Saleem oars ay 300,000 450,00) 600,000 
Hydraulic equipment Sen ce ee ft Rae een Ot 1,080,000 1,440,000 1,980,000 
eC eet INCisl eh Been a Rash, heal n e's es 760,000 910,000 1,400,000 
Transformer station and equipment RE Se kott 390,000 525,000 700,000 
Office building and machine gee BADEN. Are 100,000 100,000 100,000 
Miarscellameou simmer tase es ths Se recitar ets ie ats 75,000 75,000 75,000 
4,865,000 5,900,000 7,255,000 
Engineering and contingencies 10 per cent.... 485,000 590,000 725,000 
5,350,009 6,490,000 7,980,000 
Interest s2v.earsvat4 pet Ceti. aco. at aie ee os 436,560 529,584 651,168 
PROLA CA pital COSt mt tartenal eerie toy etaue eeern ate $5,786,560 $7,019,584 $8 631,168 
IESE NONE OSOON ASIN 5 Pos in coche an Cooke Cath BO ae oe $116 $94 $86 


The above estimate is based 


on the best class of construction 


in keeping with the surroundings; the machinery of the generating 
plant to be 10,000 H.P. units, with one spare machine in each case. 
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TABLE IV. 


GENERATING PLANT. } 
ESTIMATE OF YEARLY OPERATING CHARGES. 


50,000 H.P: 75,00 H.P. 100,000 H.P. 

Development. Development. Development. 
Operating Expenses, including administration $57,900 $70,200 $86,300 
Maint ean ce andi paris sus wey s hee meno 115,700 140,400 SP l722600 
INeplacenvenEweuiad eaaneee ihe wearer 86,800 105,300 129,500 
PUCETES baie: ) qOChNCETtees y, «clveet enpteyactee tafe seater 231,400 280,800 345,200 
Ren tatvor AVatert ohne rete enc ah ul ae 52,500 65,000 77,500 
Motalevca tly Changes aan mien ee kee $544 300 #661, 700 $811,100 


In order to determine the cost per horse-power per year at the 
high-tension bus-bars of the transformer station, an allowance must 
be made for transforming losses, which, taken at 2 1-2 per cent., will 
give net amounts of power as follows: 


TABLE V. 
INGt AIiMOUNLS OlspOWELi me vey. e Ruan oie Ae moe eee 48,750 H.P onl 2om Laie 97,500 H.P. 
MeamlygCOSt.ol JAN OU POWELL a. :mne ean eee $11.16 $9.08 $8.32 
Pe ContareOk capita licOst ser. isto eee ene O62 9.63 9.67 


The above estimate of yearly charges is based upon setting aside 
a sinking fund for replacements sufficient to renew various portions 
of the plant when worn out or obsolete. . It has also been assumed 
that the rate of rental charged would be similar to that already in 
force in contracts between the Queen Victoria Niagara Falls Park 
Commissioners and existing power companies. 


PART VI. 


TRANSMISSION OF POWER. 


The estimates are based upon the purchase of a private right of 
way over the entire district; 100 feet wide between Niagara and 
Hamilton, 66 feet wide between Hamilton and Toronto and 33 feet 
wide alongside of highways or railways for the remainder. ‘The 
class of construction adopted is that of steel towers; those from 
Niagara through Hamilton to Toronto being double, similar to those 
already erected by the Toronto-Niagara Power Company; for the re- 
mainder of the trunk lines, either double or single towers according 
to the number of lines; while branch lines are estimated on the basis 


TABLE VI. 


NIAGARA DISTRICT, DIVISION | (HAMILTON). 
TRANSMISSION DETAIL SHEET, 


SHOWING CAPITAL COSTS AND ANNUAL CHARGES. 


CapiTaL CHARGES PER MILE. 
CapitTaL Cost PER MILE. 

INTEREST AND DEPRECIATION. 
o 
a Bs ‘ > | a 
4 o : @ x) a : ‘s | 2 

SECTION = & Saas yo hal i Mea 
° i= ® ae Oe AAW a 3) Ns tie «rts Cae By 
“ ae 8 S| 8 & S g 3 | § & 
So oa & | 3 6) 8 8 rd ca a ca ee 3 
a9 20 S HU igs ay 2 | 2 | mos og g 2 
As ae | mae, | BES e ato) a mae | eS a 
Hamilton to Niagara Falls................ 46 291 $4,108 $238 $869.20) $5,215.20) $239,899 | $233.72) $14.66 | $49.06 |$298.06 
) | 


Loss of Power. 


K.W. 


Total Capital 


Charges. 
Total Annual 


Charges. 
Full Load 


I 
_ 
Oo 
I 
paar 
- 
ns 
Oo 
= 
bh 
ou 
oo 


Ta 
(ash Ay, 


ipl! 


VAY 
aie 


A) 


: Site 
+ Valh ae 


ved WN ets 
ol eth ial ale 


ns e. 
; 


vay 


TABLE VII. 


NIAGARA DISTRICT, DIVISION II (TORONTO). — 
TRANSMISSION DETAIL SHEET 


SHOWING CAPITAL COSTS AND ANNUAL CHARGES. 


SECTION. 


Toronto | 
t 


fe) 
Hamilton } 


Hamilton 


: to; 
Niagara 


4 


Falls 


46 


Size of Wire, 


M.C.M. 


Load. 


| | | 
Capitan Cost PER Mize. CapiTAL CHARGES PER MILE. | 
INTEREST AND DEPRECIATION. | | | 
(sees a | AG ‘ | ¢ a 
; @ 00 2 | 3 , eo | 3 Ve recrretieyes | 2 
4 [Ba /2 3 4 B/S Be een Bese Z 
a Ws) S mye 8 eo jae yc) ius oO | | BO | dl gas Ay 
§ So | o BW] ie) € O15 Eula ORaiDo a al i) & _ | ag ey 
aS ey | 8) mis vaur 2) eye tah fete Lets) oi. ary he ee es os| 3 na) ore 
3 ‘wd | &oe| 8 Se 3 Teepe vies Re STINE oes eae oe £3 % 
o ws lees } o6 o Ree) ee.6 io) ° l3as| oe | On or 
Q 43 |Waeo ol HO Q M3 Q380 a a }A4 | EXAy | oO er 
$13,147| $1,640) $2,957| $17,744 745,248 $767 .63| $101.20/$173.78) $1,042.66) $43,791 .72/$75 | $3,150 $46,941.72) 1,160 
——— A eee —| — \—| ————_} 
10,989} 1,420} 2,482) 14,891 625,422 5} 101.20) 149.13 894.79| 37,581.18) 75 | 3,150) 40,731.18) 870 
6,936) 1,420) 1,670) 10,027 421,134 101.20) 100.97 605.81} 25,444.02) 75 3,150, 28,594.02) 580 
13,019 885) 2,781) 16,685 767,510 54.55| 158.88 953.27) 43,850.42) 57 | 2,622) 46,472.42 1,490 
ee ee (eC eS EE a  Y | ee Ee ee es 
10,641 885} 2,305} 13,831 636,226 54.55) 134,23) 805.40) 37,048.40} 57 | 2,622) 39,670.40 1,117 
6,583 885} 1,494 8,962 412,252 54.55} 86.07) 516.42, 23,755.32) 57 | 2,622 26,377.32) 745 
Full | 1,512,758 93,414.14) 2,650 
TOTAL z 1,261,648 / | | 80,401.58) 1,987 
3 833,386 Peg cc 53,197.26 1,325 


TABLE VIII. 


NIAGARA DISTRICT, DIVISIONS IIA ANo IIB (GEORGETOWN, Etc.) 


TRANSMISSION DETAIL SHEET, 
SHOWING CAPITAL COSTS AND ANNUAL CHARGES. 


CapitaL CHARGES PER MILE, | | 


| | | ORANGEVILLE, | BR | 2 
| / Cartray (Cost.PeR Mix. INTEREST AND DEPRECIATION. s | 978 K.W. 330 KW | kW | romp 
. | 
¢ ; | By g z 2x g ete = rtp | ake z. . | . - | “ 
SECTION. | a 20 Ae ee Ea | Be = ig Bs wae Hee Sta Thiet aay 3 rE = E BE | = | 
S a | = 4 Bog a a | a 6 / a og | se | g L161 OW ry Uv | 
sey Ss Q we 5 9 a 2 cas He e og ey) s ae aM a i 8 x ; a ™ 37M | ; 
climes Z 38 | 8 § z 65 $ & | a ey ts 4% Fe. | Syl’ ad sc | af | Sse] af | 85] af 
| 3 os | a ee, | @ 8 3 se a 2h ei ee = 0 3 = 5% AS | Hog | gh AEs $& nog | gh ss | @ 
Pe oh $95). 38 = bad ewe Olas 5% Bowie (teak es -| Sacre} gh] S04 (84 35 | 386| #4 |-386| £4 | 385 | 82 | ee] o2 
a] asl | a | MG | aad a ao fim | mad. |> eo a rate) ay e | Bo ge | edge | <6 | ese] 23 Ban | <6 | &Sa | <6 
‘Orangeville to Georgetown... 18 | 26.2 | $1,374 | $500 | $375 | $2,249 | $ 40,489) | $123.86 | $26.25 |S 30.02 | $180.13 | $3,242.34 | $50 $900 | $4,142.34 15.6 | 15.6 | $4,142 | | 
i rae SS SS Sa ee oe oe GES Ge, OO SO ur: 
Brampton to Georgetown...... 6 + 26.2 | 1,306 | 350 331 1,987 11,822" | 107.06 | 24.25 | 26.26 | 157.57 | 945.42 | 40 240 1,185.42 0.1 . 1 Q:1 | $1,185 | 
Georgetown to Milton......... 4 | 1,027 | 350 395 | 2,372 26,136 | 126.55 | 24.25 | 30.16 | 180.96 | 1,988.31 | 50 | 550 | 2,538.31 19.9 97 | 1,232 3.4 436 | 6.8 | $870 | 
Milton to Hamilton... 7 | 1,724 | 360 414 | 2,488 49,760 | 139.39 | 24.25 31.13 | 186.77 | 3,735.40 | 50 | 1,000 | 4,735.40 | pas q- | 1,902 677 1,348 $ 808 
| Bike 1, = : eS eee ee 52.3 |————_| 18.5 __——_—_|_ 37.0 _————_| 22.2 ___—_—__ 
Hamilton to Niagara Falls.. 63.7 650 | 130 | 782 35,972 32.50 | 6.49 38.99 1,789.54 1,789.54 fae 718%] 255 510 307 
Torat Division 11A.. | | 164,158 ; 14,391.01 | 165.6 | 77.6 | 7,994 | 22.0 | 2,553 | 43.8 | 2,728 | 22.2 | 1,115 
Brampton to Georgetown. 6 | 26.2 | 1,306 | 350 331 1,987 11,922) | 107.06 | 24.25 | 26.26 | 157.57 | 945.42 | 40 240 | 1,185.42 0.1 | [oa | 1,185 | 
| c | Se Se EA ee ob ae | = | | —— — _ ___ 
Georgetown to Milton..... | 11 | 27.0 13074 | 350 | 332 1,989 21,868 | 107.06 | 24.25 | 26.26 | 157.57 | 1,733.27 | 50 550 | 2,283.27 10.2 | | 3.4 760 | 6.8 | 1,523 
Milton to Hamilton........... 20 | 38.4 | 1,464 | 350 | 363 | 2,177 | 42,840 | 112.51 | 24.25 | 27.35 | 164.10 | 3,282.00 | 50 |_1,000_| 4,282.00 | 2. | | age Mane a Ed ee Bae 
Hamilton to Niagara Falls... 46.| 38.4 | 408 | 82 490 | 22,540 | 20.40 4.08 25.53 | 1,174.38. | | |_2174.38 | ; 200 | Se 332 
Torar Drvistow 118 | | [tore a: | ; | 8,915.07 | 89.0 [29.3 | 3048 | 44.2 | 4,149 | 99.5 | 1,654 


7 
: 
C \ 
: TABLE IX. 
. NIAGARA DISTRICT, DIVISION III (GUELPH, ETC.) 
% . 
TRANSMISSION DETAIL SHEET. 
~ . 
; SHOWING CAPITAL COSTS AND ANNUAL CHARGES. 
; . 
7 f | x T 6 ST ey eS | : | ay = MILE. : , | | | Sm. Many’s, | poe |e f ge | Bemus & GueELPuH, HEsPELER, PRESTON, aes, ) Brantrorp, | St. Gzorcsr, 
nak ahs : INTEREST anD DEPRECIATION. | } 360 K.W.' | 1,927 K.W. | 268K.W.'| ioeK.W: | M8K.W. | googK.w' | 2810K.W. | S83K.W. | 772 KW. | 1,345 K:W. | 3,186 K.wW.'| 487 K.w. 
} : . | : 
} i : | g 3 | P| es [ | l 
, q “ + | id c = ° . ‘ | ° a - e ri . . > «| * 
SECTION ldl¢ |-2 | fele8¢ £ 43 fy 4 an ea |u| e| E | |_ e| a a 2 ge B | = ae |. B| FS 
ea |2/2 ge |Fe lees .& ee a ES 1s | Boise lgeals (Sl oie Mb oe) ots) cdg) pd eed i cae ia 
nee BeOS ealie he ° Bc) Sea se : o aol a si 88 | Sse| a8 Sse) 38 | Sce| ah See) af Sse] a8 | See) a8 | See] af | Sse] a8 | See) 38 | Seu] a8 | Sey] a8 | Sse 
4 $| co). 5 | 2h |ese?] 9g | as 6.4] See |g Z: Geared wee (eel ge tee Be )eee 26 Sg) 28 see| 28 age zu Sg 22 sae) 22 s92| 22 agi 28 \sge| 28 age 3 
os |e 20 | 3 Sc BE Se $ bt s eel e 2 | pet 3 | $ 2a = 13g @|33 & as a3 =I a 38 4/3 = 2 = | ¥ 32 ed 33z €¢ ie | g | 
iSiae| & | ea laced! & | es] & | wa | 3 | e |] & | &}] & |. 66 | ds jaca] 46 |E58) 46 |ER8) 26 |eaa| <5 [esa 46 lara! <6 B56 | £8 | 282| £6 |25e| 26 |25e] 28 raty 48 |o8e|.4 
St. Mary’s to Stratford [$1,310 | $420 | $346 | $2,076 $ 22,836 | $107.26 | $28.60 (327.17 $163.03) $1,793.33] $30 | $330 |$ 2,123.33 | 1.6) 1.6 | $2,123 | | ) | ic 
o Stratford to Tavistock Jct | 1,688) 420) 422 | 2,530} 17,710) 129.56 | 28.60 31.63) 189.79 1,328.53] 40 | 280 | 1,608.53 | 14.3) 2.4 | 271] 11.9) $1,338) | | 5 i es Gan “(ete bare 
1 | | i) = = | | | | 
7a Tavistock to Tavistock Jct | 1,310) 420| 346 | 2,076 | 6,228) 107.26 | 28.60 | 27.17| 163.03) 489.09) 30 90 | 579.09 | 6 / 6 | $ 579) . . . | 
. Tavistock Ict. to New Hamburg 8|74.1| 1,819 | 420) 448 | 2,687 | 21,496| 136.11 | 28.60 | 32.94] 197-65) 1,581.20] 40 | 320 | 1,001.20 | 20.0 3.0 | 288) 14.9) 1,417) 2.1 | 196 / | | . eae Lee 
New Hamburg to Baden.......... 375.4 | 1,830, 420| 450 | 2,700} 8100] 136.56 | 28.60 33.03} 198.19| 594.57; 40 | 120 | 714.57 |_7.3) 1.0) 101|_ 5.1) 4967) 685 | $ 50 | } 
Baden to Berlin and Waterloo .... 9|75.8| 1,834] 420| 451 | 2,705 | 24,345/ 136.86 | 28.60 | 33.09) 198.55) 1,786.95} 40 | 360 | 2,146.95 | 83.1) 4.5 | 289] 21.8] 1414) 3.0| 196) 2.2| 141| 1.6 | $107 = i ae ol ae ere 
—| f f | | I ‘ie | | } [__———— |_| .\-__|]|qj[ qj — oo  —- eo eee eee ee 
Berlin and Waterloo to Preston | 10 151.6 | 3,033 | 520) 711 | 4,264 | 42,640) 187.02 | 34.10 | 44.22) 265.34) 2,653.40/ 50 | 500 | 3,153.40 | 47.5] 3.2 | 212) 15.7) 1,041) 2.1| 143} 1.6] 104/ 1.2| 79 | 23.7| $1,574 | | 
Guelph to Hespeler...... 9 | 58.4 | 2,123) 520| 529 . 3,172 | 28,548) 141.52 | 34.10 | 35.12) 210.74| 1,896.66, 50 | 450 |__ 2,346.68 17.8 17.8)$ 2,348 / 
{—___—_ . | pS) _ SS OOO OO OO SS ee oe es ee ee ee 
Hespeler to Preston..........-++- | $.|-73.3 | 2,263] 520] 557 || 8,340 | 10,020 148 50 | 34,10 | 36.52) 219.12) 657.36) 50 | 150 | 807.36 7.3| . | . 5.8 1,807, 1.5 | $ 172 
Preston to Galt..........+.-+-++- [3 l245.0| 3,913 | 520| 887 | 5,320 | 15,960| 231.02 | 34.10 | 53.02) 318 14) 954.52) 50 | 150 | 1,104.52 | 24.9] 1.2] 46| 5.1) _ 226) 7 | 82) .5| 28 5 | | 5.8) 264, 1.5 67 2.0|$ 88 
| 951. |_ 5,704 | 57,040 | 247.02 | 34.10 | 56.22| 337.34) 3,373.40 50 | 500 3,873.40 | 94.3} 3.4 | 142} 17.0) 695, 2.3 | 97| 1.7| 70| 1.3 20.0| 815 4.9 | 203, 6.5 269 11.4 /$ 469 
| | 569 | 3,412 | 20472 | 151.52 | 34,10 | 37.12 222.74) 1,236:44| 50 |__ 300 1,536.44 | 16.0) | | / | | | | 16.0) $1,536 
——| _—————_ |————_ | = | Pa Ors EE EIT PS Her bare Goes WPS GEESE ° yin 4 eee — 
St. George to Niagara Falls....... 66 367.5 | 4,641 | 520 | 986 | 5,917 | 390,522) 258.49 | 19,07 | 55.51) 333.07| 21,982.62) 29 | 1,914 | 23,896.62 816.1) 22.6 |__ 861) 111.5) 3,256) 15.2 | =) 11.1 | 326 | 8.4) | | 129.7) 3,804 32.6 | 953) 42.9 | 1,253, 74.7 | 2,184 17.1) 5,192) 21.5 | $627 
Foo ne eee le | LF Papal | 45,792.07 |1100.8| 42.9 | 4,133! 203.0' 9,883! 26.7 | 1,762\ 17.6 | 714 | 13.0 179.1/ 8,038. 40.5 | 1,396! 51.4 | 1.610 86.1 | 2,653! 193.1) 6,728| 21.5 | 627 
° - 
, 
* 
. 
: \ 
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NIAGARA DISTRICT, DIVISION 1V (LONDON, ETC.) 


“TABLE X. 


TRANSMISSION DETAIL SHEET, 


SHOWING CAPITAL COSTS 


AND ANNUAL CHARGES. 


‘ 


CapiTaL CHARGES PER MILE. | | | 1,537 K.W., 4,497 K.W., 1,293 K.W., 487 K.W., 1,293 K.W., 487 K.W., 
Capital, Cost PER MILE. INTEREST AND DEPRECIATION. | | | | | St. Toomas. | Lonpon. INGERSOLL, TILSONBURG. Woopstock. Paris. 
: | >. g ; | > | 4 3 | | 2 | § . 4 ~ =o , 2 
SECTION ei Nae pe |F 3 2 4 EE 3 i. ae ee {na Bin Fe Sate ae = Ea ie 2 
aa = 5 evel ons § ae 5 See de oe ie Same» at 34 : SoM : 3M Aeher tice ; 3M ‘ 3_¢ 
: elt te se |g 8 8 E 35 & Sg s 3 8 «| Ss: | a8 By | ad Sy | ah | ay. | af Sy | af sel 3s 
|$e| os S 2a |2 8 d ; ay 2h 3 a ae ea 32 qe lye es 5 te tN eer Hes Se. | 4Os Sh Aes 32 ACs! Sh 
eS bo ee | 2 | war least stks 33 & ah a z $4 |ae| 33 sa. | 38 | 388 | 52 | 385] gf | 38 | gf | SEE |-83 | 385 | 82 | oaB) aa 
35 a= | vA He} (A Eis) & HO a ea oO & | BO | Pac | EA | BO a) | FAA 1) eo) | <O BAG <0 BAS  <d yy <O | See <6 
ae — | ———_ — aoe DES ae oy | pS ee | SSCS Tae EES | | i 1 "rer oOo! 1 I I 
St. Thomas to-London.........| 14 40.8 | $1,501 | $420 $384 $2,305 $32,270 $120.21 $28.60 | $29.76 | $178.57 | $2,499.98 | $40 $ 560 $3,059.98 | 19.4 | 19.4 $3,060 | . 
London to Ingersoll........... 159.2 | 3,080 520 720 4,320 86,400 189.37 34.10 | 44.69 268.16 5,363.20 | 50 1,000 | 6,363.20 | 108.0 27.8 1,635 80.2 } $4,728 | 
Tilsonburg to Ingersoll 26.2 | 1,811 | 470 356 2,137 32,055 107.31 31.35 | 27.73 | 166.39 2,495.85 | 30 450 2,945.85 | 3.5 | | 3.5 $2,946 
Ingersoll to Woodstock 205.0 3,523 520 809 4,852 43,668 211.52 34.10 49.12 | 294.74 | 2,652.66 | 50 450 3,102.66 | 69.6 } 14.0 623 40.0 | 1,783 11.4 $ 506 4.2 191 
| (oe a ek | edit eds | | | a 1 
Woodstock to Paris. 238.0 | 3,838 520 872 5,230 104,600 227.27 34.10 | 52.27 313.64 6,272.80 | 50 | 1,000 7,272.80 | 165.0 | 28.6 1,257 81.6 | 3,595 23.9 1,023 8.7 | 384 2.2 $1,013 
| } ee | | | ES eS Sa | eS Se See St 
Paris to Niagara Falls. E 247.0 | 3,488 | 332 764 4,584 | 343,800 199 57 22.00 44.31 | 265.88 | 19,941.00 | 32 | 2,400 | 22,341.00 | 629.0 : 103.2 3,666 296.1 10,515 84.0 2,984 | 31.5 1,121 83.3 2,954 30.9 | $1,101 
PROTA ety ot bicinela acim atieies | | | 642,798 | 1 45,085.49 | 994.5 193.0 10,241 497.9 | 20,621 119.3 4,513 47.9 4,642 105.5 3,967 30.9 | 1,101 
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TABLE XI. 


NIAGARA DISTRICT, DIVISION V (WINDSOR, ETC.) . 
TRANSMISSION DETAIL SHEET. 


Conran Cost mans, | | arma Curomeema ing, | (REE, NaS | Rew | Spee Muareapen| Razer. | Gurces, | ganna, | perso /ou.seanes| Aumunon, | Soutzter, 
i? | = aT g ae | Se | 5 j j 
>|F, | 8 | 38 188 31 ie ee ea go) Ba | ag | aE aM) og BAM! oe BMI oa | Bay ca ttentl oa | Sell oa [emt og | Sel ca lean! cal eo! oe aul ope 
}e| es) & jae |egee) 5 |g.) & | S28 lee) | S ||] g | gb] 88 (48g) FB Seg] a8iasg) a8 Seg) ab lSse] af | Seg) af Seg) ad |Seg) af |Ssg! 38 [Seg] af Seg] af lag) am 
}¢/s¢| 3 | Se Bese! 2 | de | 2 | Se eee! 2] 2 #| 3 $2 | a= (388) es (S85) 24/598) 24 |sg8| So lage] s2 | age] 62 sg] es |sge| Es |sgt| Ea lage) se | age z4 |385 5 
5 (Rc) ai jaoee| e | 6O | a | RE lado) ce | Bef OS Rete | OT | Bee | OR | ies | AO [tetas | AO [dee] AO |Aote| SO [enim] <6 | eie) <0 | trim | <6 jeter) <6 | eeiai| <0) | clea 
Windsor to Chatham $547 $3,285 | $151,110 $151.27 $28.60 $95.97 $215.84] $ 9,928.64 $50 | $2,300 | $12,228.64 123.0 | 123.0 $12,229 | | | | iar tcal a ic 
Wallaceburg to Dresden 1,272 | “1,874 18,740, 104.00 | 20.70 | 24.94) 149.64) 1,496.46) 30300 1,796.40 2.2| | | 2:2 |$1,796|. (ea hae | PERS ENRe Re 
Dresden to Chatham.. 1,272 | [1874 | 20,614 104.00 [20.70 24.04 149.04 1,645.04) 30 | 330 «1,970.04 4.9 3.4 | 1,444) 1.5%) $ 532 | | J a se a a 
Chatham to Thamesville.. 15 | 2,634 | 420) 611 | 3,665 | 54,975) 167.02 | 28.60 | 39.12) 234.74) 3,521.10) 50 750 | 4,271.10) 57.3 | 40.4) 3,005, 6.4 Re i essa 
Thamesville to Bothwell......-..| $ 116.7 2,659 420 616 _| 3,695 | 29,560 160.32 | 28.60 | 99.68 287.50, 1,900.00 50 | 400 | 2,900.00 31.7) 21.6 1,564 3.4 246 1.4 105 4.2 908) 1.1 | $77 | ee a 
Bothwell to Glencoe. ........... | 32 121.0 | 2,720 | 420 | 628 | 3,708 | 45,216 171.37 | 28.60 | 99.98 239.95) 2,879.40| 50 | 600 | 3,479.40/ 49.2 | 82.1) 2,206, 5.0, 956 2.1) 152, 6.3 446 1.6) 112) 2.1|$ 147 Fier PMs 
Sarnia to Petrolia..........2..4 | 14 | 26.2) 1,440 |_575 | 383 | 2,208 32,172, 110.80 | 41.00 30.36) 182.16, 2,550.24, 40 | 560 | 3,110.24] 5.9 | | | Picnic ce ik Peg ee 3 FM A ad aay ee Ge Ea [se 28 = eS ge a 
Petrolia to Oil Springs Jct....... | 64) 34.0 | 1,400 | 340 348 | 2,088 | 13,572) 113.80 23.45 | 27.45 164.70| 1,070.55 40 260 | 1,330.55] 7.5 | ieee | Pe Ee OS 41S SGU 2 | ee | 
Oil Springs to Oi Springs Jet..../ 2 | 26.2 | 1,252 | 340 | 22 | 1,934) 3,868 103.00 | 23.45 25,49) 152.04. 305.88) 40 80 385.88) 0.3] | | Sao eee Pe ae (T0355 aac foe eee 
Oil Springs Jot. to Alvinston...../ 13} 44.5 | 1,503 | 340 | 369 | 2,212 | 29,862 118.80 | 23.45 28.45 170.70, 2,304.45, 30 | 405 2,709.45) 20.4 | | | ke | Can aS ead 1,123) 7.2 | 962] 4.8 | 634] ey ae 
Alvinston to Glencoe ........... | 11 | 48.6 | 1,540 | 340| 376 | 2,256 | 24,816) 120.80 | 23.45 | 98,85 173.10| 1,004.10 40 | 440 | 2,344.10/ 18.2 | | | a | 6.9| 893| 5.9| 759] 3.9| 6503| 1.61 $isx) | 00 
Gienove to Strathroy Jet\.s..0-.| 3.235 420 731 | 4380 | 57,018 197.12 | 98.60 e.4 270.86, 3,521.18, 50 | 650 | 4,171.18, 77.5 |_35.5) 1,909 5.6 | 299 2.4) 398 7.0 | 376 1.7) 4 | 2.3) 123| 1.6) $86 8.2) 440 6.9) 374| 4.6) 249] 1.7) 99 
Strathroy to Strathroy Jet 1272 | 675 | 369 | 2,216 | 15,512] 104.00 | 41.00 | 29.00 174.00 1,218.00, 30 | 210 | 1428.00 0.4 | oo ees i ) he. Pee Te a eee | 
Strathroy Jet. to London......... 3,288 | 420 | 742 | 4450 | 80,100) 199.77 | 28.60 | 45.67) 274.04) 4,932.72, 50 | 900 | 5,832.72 | | 2,579 Kv 407] 2 |) cara | 506 | 126 | 168| 504) 335| 
London to Niagara Falls........., 8 | 2,533|/ | 507 | 3,040 | 380,000| 143.81 | |"98.76| 172.57) 21,571.25! | 1.475 | 23,046.25) he | 37-2 oass| "| Lel0 a8 ere | decd | | face 2,347, | 1,093) 50.3 | 320| 
iE Ona a ee | E | 957,136! BED (| 70,409.95 1274-5 | 639.8) 33,740 87.2 | 6632 35.9 | 1,960101.3 | 4.226 23.4 908 | 29.3 1,004 19.1 661192.7 9,295 09.2 | 6,103| 63.0 | 8.4331 21.0 g0s| 30.8 | 2,490 
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NIAGARA DISTRICT, DIVISION | (HAMILTON, ETC.) 


TABLE XII. 


TRANSFORMATION DETAIL SHEET, 


SHOWING ‘Gi 


PITAL COSTS AND ANNUAL CHARGES. 


MUNICIPALITY 


Hamilton and Dundas... | 


Capacity of 
Installation. 


Full and Partial 
Load. 


K.W. 
Full | 12,000 
2 | 9,000 
A 6,000 


CAPITAL COST. 


ANNUAL CHARGES. 


DEPRECIATION. INSURANCE. | 

| ° o | : 

. a é oO =} ss 

| > | » 8 Sel Shel mee 

ee as idl pee Seeugeks om : 

cae: an Se ke 2 ai oe ae head 

S $.) ra Tole | AD) 3 gad a as i 

4 Be g Be | | as Me easel ours 

Q A a aa | wR & | asa] aga | iS 
$12,000 $185,000 $197,000 $120 | $12,950 | $240 | $36 $740 $7,880 

————————_— oq __ \—_—______ | — 

12,000 139,000 151,000 120. | 9,730 240 | 36 556 | ~~ -6,040 
12,000 92,500 104,500 120 | 6,475 240 | 36 370 4,180 


Operation. 


Total, Annual Cost. 


$24,966 


| 19,722 


14,421 


TRANSFORMATION DETAIL SHEET, 


TABLE XIII. 


NIAGARA DISTRICT, DIVISION I! (TORONTO, Etc.) 


SHOWING CAPITAL COSTS AND ANNUAL CHARGES. 


CAPITAL COST. ANNUAL CHARGES. | 
F | | | 
Capacity of | DEPRECIATION. | INSURANCE, | 3 
Installation. \ | | g 
MUNICIPALITY. | he owe 
Full and Partial ° = 4 | = 
Load, a | BS 4 | Ss | SS BS 5 
Phe as ee : a mee ae) ee SN iia: E 
Bers Be 2 g Bee Poeun nade Mie rice me Wes eat int? 
ce} FEES ve io) 4S hy | Sones wall Romans | H | c | 
3 2& Ses eee Sag BD Sys i: i VS a RUN at yea 0 OT 2 
2 Baemae jm Seis Shed Fe aR e | ask | asa 4 Naat e} 
Kw. | | : ' 
Full | 40,000 | $35,000 | $526,350 | $561,350 | $350.00 $36,842 | $700.00 | $105.00 | $2,106.00 | $22,453.00 | $6,000 | $68,556 
Torontan o..cennsk eee q 30,000 35,000. 395,000 430,000 | 350.00 27,650 | 700.00 105.00 | 1,580.00 | 17,200.00 | 6,000 | 53,585 
; 20,000 35,000 263,175 298,175 | 350.00 18,421 700.00 105.00 | 1,052.00 11,927.00 6,000 38,555 
Full 940 2,180 25,070 27,250 21.80 1,755 43.60 6.54 100.00 | 1,090.00 | 700 3,717 
Orangeville..........++- 3 705 2,180 | 18,788 20,968 21.80 1,351 | 43.60 6.54 | 75.00 839.00 700 3,037 
$ 470 2,180 12,535 14,715 21.80 878 43.60 | 6.54 | 50.00 | 588.00 700 2,288 
| 
Full 315 1,090 | 10,900 | 11,990 10.90 763 DIRSOMNIE Lone Tn 43.60 | 479.60 300 1,621 
| | | | 
Bramptoniaessste sees . 3 235 1,090 8,175 9,265 10.90 572 21.80 3.27 5 | 32.70 | 370.60 300 | 1,311 
4 158 1,090 5,450 6,540 10.90 382 21.80 3.27 21.80 | 261.60 300 1,001 
Full 667 1,910 | 19,800 21,710 19.10 1,386 38.20 5.70 79.20 | 868.40 | ~ 300 2,697 
Georgetown..........-- 3 500 1,910 14,000. | 16,810 19.10 1,046 38.20 5.70 | 59.60 | 672.40 | 300 | 2,138 
ri 338 1,910 9,900 11,811 19.10 693 38.20 5.70. | 39.60 koko |eeoow, | 1.867 
Full 403 1,360 13,900 15,260 13.60 973 27.20 4.08 | 55.60 610.40 | 300 1,984 
| | pec 
Miltone nce seers 3 300 “1,360. 10,400 | —-11,760.. |. 13.60, 728 97/20) | 54.08 | 41.60 470.40 | 300 1,585 
—_ S —__ —_—- | | —— - —— 
$ 200 1,360 _ 6,950 8,310 13.60 487 27.20 | 4.08 | 27.80 | 332.40 | 300 1,198 
| 


Rie ist 
‘Ria 


TABLE XIV. 


NIAGARA DISTRICT, DIVISION 
TRANSFORMATION DETAIL SHEET, 


SHOWING CAPITAL COSTS AND ANNUAL CHARGES. 


I! (GUELPH, ETc.) 


MUNICIPALITY. 


St. Marys... 0 cce0scs0.s 


Stratfordislesiee <lelelcieistare 


New Hamburg ......... 


Ba denen. cacfete ieielciye 


Berlin and Waterloo..... 


Guelph foecstcisenctotae: 


iihmnings bl AcaAnganoogor 


StiiGeorge: icc </a2 «ssc. 


Capacity of 
Installation. 


Full and Partial 
Load. 


Full Bi 
z | 270 
Gag a 180 
Full | 2,205 

3 1,653 
tear 1,102 
Full 247 

3 185 
roy 124 
Full 178 

3 134 
coer aie 89 
Full 134 

3 105 
Miva te 67 
Full | 2,891 

3 2,168 
Ree a ees 
Full | 2,200 

3 1,650 
Peer 1100 
Full 544 

2 408 
55: 272 
Full 728 

3 546 
rast 364 
Full | 1,271 

3 953 
ig 635 
Full | 3,038 

3 2,279 
ha tier iele. 
Full 360 

3 270 
ata 180 


CAPITAL COST. 


Building. 


1,090 


1,090 
925 
925 
925 
925 
925 
925 


3,270 
3,270 


1,635 


1,910 


2,180 
2,180 


4,000 


$1,090 


1,090 
3,270 
3,270 
3,270 
1,090 
1,090 


3,270 
3,270 
3,270 


3,270 


1,635 
1,635 


1,910 
1,910 
2,180 


4,000 
4,000 


1,090 
1,090 
1,090 


Electrical 
Equipment. 


8,175 
5,450 
45,780 


9,250 
6,937 
4,625 
8,350 
6,263 
4,175 
8,350 
6,263 
4,175 


25,500 


34,335 
22,890 


11,025 
7,350 
19,800 
14,995 
9,900 
26,820 


13,410 


10,900 
8,175 
5,450 


$10,900 


34,335 
22,890 


51,000 
38,250 


45,780 


14,700 


20,115 


56,000 
42,000 
28,000 


Total. 


$11,990 


9,265 
6,540 


49,050 
37,605 
26,160 
10,340 


8,027 
5,715 
19,275 
7,188 
5,100 
9,275 
7,188 
5,100 


54,270 
41,520 
28,770 
49,050 
37,605 
26,160 


16,335 
12,660 
8,985 


21,710 


16,905 
11,810 


29,000 
22,295 


15,590 
60,000 


- 46,000 
32,000 


11,990 
9,265 
6,540 


ANNUAL CHARGES. 


DEPRECIATION. INSURANCE. 
So Oo 
¢ S ie a 
g Spode pend ca se ee aes 
ae an & ah aS & 
$10.90 | $ 763.00 | $21.80 $3.27 $ 43.60 
10.90 572.25 | 21.80 |. ~ 3.27 32.70 
10.90 | 381.50 | 21.80 3.27 21.80 
32.70 | 3,204.60 | 65.40 9.81 183.12 
32.70 | 2,403.45 | 65.40 | 9.81 | 137.34 
32.70 | 1,602.30 65:40 9.81 91.56 
10.90 | 647.50 | 21.80 3.27 37.00 
10.90 | 485.59 | 21.80 | 3.27 | 27.75 
10.90 323.75 | 21.80 | 3.27 | 18.50 
9.25 |) 584.50 | 18.60 | 2.78 | 33.40 
9.25 | 438.41 18.50 2.78 25.05 
9.25 292.25 18.50 2.78 16.70 
9.25 || 584.50 18.50 | 2.78 33.40 
9.25 | 438.41 | 18.50 2.78 | 25.05 
9.25 292.25 18.50 | 2.78 16.70 
32.70 | 3,570.00 65.40 9.81 204.00 
32.70 | 2,677.50 65.40 | 9.81 | 153.00 | 
32.70 | 1,785.00 | 65.40 | 9.81 102.00 | 
32.70 | 3,204.60 | 65.40 | 9.81 | 183.12 | 
32.70 | 2,403.45 | 65.40 Lrorst 137.34 | 
32.70 | 1,602.30 65.40 | 9.81 91.56 
16.35 | 1,029.00 | 32.70 4,90 58.80 
16.35 771.75 32.70 | 4.90 | 44.10 | 
16.35 514.50 | 32.70 | 4.90 | 29.40 
19.10 |) 1,386.00 | 38.20 | 8.73 79.20 | 
19.10 | 1,039.50 | 38.20 | 6.73 69.40 
19.10 | 693.00 | 38.20 5.73 39.60 
21.80 | 1,877.40 | 43.60 | 6.54 | 107.28 | 
21.80 | 1,408.05 | 43.60 | 6.54 | 80.46 | 
21.80 938.70 | 43.60 6.54.| 53.64 
40.00 3,920.00 | 80.00 12.00 224.00 
40.00 | 2,940.00 | 80.00 12.00 168.00 
40.00 | 1,960.00 | 80.00 12.00 112.00 | 
10.90 763.00 | 21.80 5.27 | 43.60 | 
10.90 572.50 | 21.80 5.27 | 82.70 | 
10.90 381.50 | 21.80 5.27 21.80 


Interest, 4%. 
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NIAGARA DISTRICT, DIVISION IV (LONDON, ETc.) 


TABLE XV. 


TRANSFORMATION DETAIL SHEET, 


SHOWING CAPITAL COSTS AND ANNUAL CHARGES, 


Capacity of DEPRECIATION. INSURANCE, S 
Installation. 8 
MUNICIPALITY. | i 
Full and Partial | fo) ° iS | | - 
Load aS | 4s | : S oS | x | ‘ 3 
ae é E | es ge Oe boe Sieelno soak cieey aay Hl d 
2 of a E | een ot cig ae ¥7 Hare ene < 
cs} See a isl AD) & ~ OS ASS ston te | iS | i 
TH S) ey bets ah es 4 Tm Sty. | ev | (3) p 
3 oye) BE < 385 | 1 | @ | Q | 
a Ae Ee at at oo) SESS arc ie Se 4 (dene S| a 
ae An, | 
K.W. | | | | 
Full} 1,650 $2,730 $39,200 $41,930 $27 .30 $2,744.00 $54.60 | $8.19 | $156.80 $1,677.20 $ 720 -| $5,388.09 
ses | 
Stabhomas cca ra 1,240 2,730 29,400 32,130 27.30 2,058.00 54.60 | 8.19 117.60 1,285.20 720 4,270.89 
| (SSS —— | 
$ 825 2,730 | 19,600 | 22,330 27.30 1,372.00 | 54.60 sh 8 78.40 893.20 720 | 38,153.69 
Full 4,479 5,450 | 87,000 | 92,450 54.50 6,090.00 109.09 | 16.35 348.00 3,698.00 1,440 11,755.85 
ondon’ aa... cians ate zg | 3,350 5,450 | 65,000 70,450 54.50 4,550.00 109.00 16.35 260.00 2,818.00 1,440 9,247.85 
4 2,250 5,450 | 43,500 | 48,950 54.50 3,045.00 109.00 16.35 174.00 1,958.00 1,440 6,796.85 
Full 456 1,360 13,900 15,260 13.60 973.00 27.20 4.08 | 55.60 | 610.40 300 | 1,983.88 
musOuburg. cs oasis 3 340 1,360 10,400 11,760 13.60 728.00 27.20 | 4.08 | 41.60 | 470.40 | 300 | 1,584.88 
+ | 228 1,360 6,950 » 8,310 13.60 486.50 27.20 | 4.08 27.80 | 614.40 | 300 | 1,191.58 
Full 1,223 2,180 26,700 28,880 21.80 1,869.00 43.60 | 6.54 | 106.80 | 1,155.00 720 | 3,922.74 
LC | BRA aris Be eae i 915 2,180 20,000 | 22,180 21.80 1,400.00 43.60 | 6.54 | 80.00 | 887.20 | 720 | 3,159.14 
=e on | im 7 | | | 
$ 615 2,180 13,350 | 15,530 21.80 934.50 | 43 .60 6.54 53.40 621.20 | 720 2,401.04 
4 Full | 1,223 2,180 26,700 28,880 21.80 1,869.00 | 43.60 | ' 54 106.80 | 1,155.00 720 3,922.74 
— 
Wioodstockia. cine) ctiatsisre # 915 2,180 20,000 22,180 21.80 1,400.00 | 43.60 6.54 80.00 887.20 720 3,159.14 
$ 615 2,180 13,350 15,530 21.80 934.50 | 43.60 | 654 | 53.40 621.20 720 2,401.04 
Full 456 1,360 13,900 15,260 13.60 973.00 | 27.20 | 4.08 | 55.60 | 610.40 | 300 1,983.88 
jee | | | | 
ALIS Fen esse seis aime ays 2 340 1,360 10,400 | 11,760 13.60 728.00 | 27.20 | 4.08 41.60 | 470.40 | 300 | 1,584.88 
$ 228 1,360 6,950 8,310 13.60 486.50 | 27.20 | 4.08 | 27.80 | 332.40 | 300 | 1,191.58 
| 


CAPITAL COST. 
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= ‘; 
a 


2 


ae 
23 


os 


kta 
PY ize 


oom 


i 
sd 


aa 


_— 
Sits 


a? 


> =F 
See 


nee 3 
Beets 


pe 


TABLE XVI. 


NIAGARA DISTRICT, DIVISION V (WINDSOR, ETC.) 
TRANSFORMATION DETAIL SHEET, 


SHOWING CAPITAL COSTS AND ANNUAL CHARGES. 


CAPITAL COST. ANNUAL CHARGES. 

Capacity of DEPRECIATION. | INSURANCE. ; 

Installation. % 

MUNICIPALITY. | | 5 

Full and Partial 3 in ee) ae ase SOLES ilger g 

KWo ce ag E ES gS eg [ash | gah i Sia & 
Full | 2,845 | $3,270 | $5100 | $64,270 | $32.70 | $3,570.00 -| $65.40 | $9.81 |. $204.00 | $2,170.80 | $720 86,772.71 
Windsor and Walkerville. i 2,133 3,270 38,250 | 41,620 | 32.70 | 2,677.50 65.40 | 9.81 153.06 | 1,660.80 720. | 5319.21 
Peynion 4,409 3,270 | 25,500 | 28,770 | 82.70 | 1,785.00 65.40 9.81 102.00 | 1,150.80 |.. 720 | 3,865.71 
Full 462 1,360 13,900 15,260 13.60 973.00 27 .20 4.08 55.60 610.40 | 300 | 1,983.88 
Wallaceburg.........0+: i 346 1,360 10,400 11,760 13.60 728 .00 27.20 4.08 41.60 470 .40 300 | 1,584.88 
erie) 231 1,360 6,950 8,310 13.60 486.50 27.20 4.08 27.80 332.40 300 | 1,191.58 
Full 196 925 8,350 9,275 9.25 584.50 18.50 2.78 33.40 371.00 | 300 | 1,319.43 
Dresden: .207.4enechie-} |. Be 147925 6,263 7,188 9.25 438.41 18.50 2.78 ln 28,08 287.52 | 300 | 1,081.51 
; 98 925 4,175 5,100 9.25 292.25 18.50 | 2.78 16.70 | 204.00 300 843.48 
Full 584 1,635 14,700 | 16,335 | 16.85 | 1,029.00 | 32.70 | 4.90 58.80 | 653.40 | 300 | 2,095.15 
Chatham: soar dees a7 eeawase 1,635 11,025 12,660 | 16.35 771.75 32.70 | 4.90 44.10 506.40 | 300 | 1,676.20 
Gacase 292 1,635 | 7,350 8,985 | 16.35 514.50 32.70 | 4.90 29.40 | 359.40 300 | 1,257.25 
Full 148 925 8,350 9,275 9.25 584.50 18.50 2.78 | 38.40 | 371.00 300 | 1,319.43 
Pic F 111 925 6,263 7,188 9.25 438.41 18.50 2.78 | 25.05 | 287.52 | 300 | 1,081.51 
rao ee 74 925 4,175 5,100 9.25 292.25 18.50 2:78 | 16.70 204.00 | 300 | 843.48 
5 Full | 196 925 8,350 9,275 9.25 584.50 18.50 2.78 33.40 371.00 300. 1,319.43 
en am 147 925 6,263 7,188 9.25 438.41 18.50 2.78 25.05 | 287.52 | 300 | 1,081.51 
Fi 98 925 4,175 5,100 9.25 292.25 18.50 2.78 16.70 204.00 300 | 843.48 
Full |* 138 925 8,350 9,275 9.25 584.50 18.50 2.78 33.40 | 371.00 | 300 | 1,319.43 
Glencoe tas taete oe . Fl 104 925 6,263 7,188 9.25 438.41 18.50 2.78 25.05 | 287.52 | 300 | 1,081.51 
Ex a 69 925 4,175 5,100 | 9.25 292.25 18.50 2.78 16.70 | 204.00 300 843.48 
| Full 680 1,700 17,100 18,800 17.00 | 1,197.00 34.00 5.10 68.40 752.00 300 | 2,373.50 
Garnia cheese. | 3 510 1,700 12,800 14,500 | 17.00 896.00 34.00 5.10 | 51.20 580.00 300 1,883.30 
ew eile aan S20) 1,700 8,550 10,250 17.00 598.50 34.00 5.10 | 34.20 410.00 | 300. 1,398.80 
Full 584 1,635 14,700 | 16,335 16.35 | 1029.00 32.70 4.90 | 58.80 653.40 | 300 | 2,095.15 
Petrolia.......... aA 4 | 438 1,635 11,025 12,660 16.35 771.76 32.70 4.90 44.10 506.40 300 | 1,676.20 
; 292 1,635 7,350 8,985 16.35 514.50 32.70 4.90 29.40 359.40 | 300 | 1,257.25 
5 Full 390 1,090 10,900 11,990 10.90 763.00 21.80 3.27 | 43.60 479.60 | 300 | 1,622.17 
Onn F 293 1,090 8,175 9,240 10.90 572.25 21.80 3.27 32.70 369.60 300 | 1,311.52 
ae 195 1,090 5,450 6,540 10.90 381.50 | 21.80 3.27 21.80 261.60 300. 1,000.87 
Full 148 925 8,350 9,275 25 584.50 18.50 2.73 | 33.40 371.00 300 1,319.43 
Alvinston..... 28 3 114 925 6,263 7,188 125 438.41 18.50 2.78 | 26.05 | | 287.52 300 | 1,081.51 
i Zan 74 925 4,175 6,100 25 292.25 18.50 2.78 16.70 | 204.00 | 300 | 843.48 
Full 244 1,090 9,250 10,340 10.90 647.50 | 21.80 3.27 37.00 413.60 | 300 | 1,434.07 
Berataedy id eke i: i 183 1,090 6,937 8,027 | 10.90 485.59 21.80 3.27 27.75 321.08 | 300 | 1,170.39 
Cadi 122 1,090 4,625 5,715 10.90 323.75 | 21.80 3.27 18.50 228.60 | 300 | 906.82 
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TABLE XVII. 


NIAGARA DISTRICT, DIVISION | (HAMi..TON), AND DIVISION 11 (TORONTO.) 


SUMMATION SHEET. 


SHOWING TOTAL AMOUNT OF POWER REQUIRED AN!) ANNUAL COST OF SAME ON 24 HOUR BASIS 


AT SUB-STATION LOW 


TENSION BUS BARS. 


@ 
PRESENT PowER UseEp. | ANNUAL CHARGES. | B 
5 | Pe) 
ue) are | Oy . 
aE. a | 5s 
a3 A | 2&2 | Transmission. | TRANSFORMATION. | INTERSWITCHING. | ADMINISTRATION, | ct: I 
5 3 Ppa mt 34s 
MUNICIPALITY 2 Estimated Ey ea _ | Nag 
j : € ¢ Future Load. 8 | Geo! 5 K 5 te has Ps 
¢ MSI asa Be Ps ES B B | eer 
io} aia.d : Oo. | NEE | ua. 
= aos Full and Partial. Be [de Say f & © ee pe 8 GB a 
A OR 38 ps v eS | i) aS i) a © = © | ers S 
a & Egos fon | Be oe ene & piel nase  & Bee lS pas 
° © ou g 2d | O92 ° 3,9 ° RS) Ole svn o,o Of EEG SOO 9:8 
fay a AAA | Ay | x a4 a Ay a [men a AG a A | BAAN 
| | | 
Loe ee ee, ee | Sk ee oa ait a a Seer ae Eee al, 
“ \ “ Full |HP. 16,000 | $12.69 | $14,401 | $0.90 $24,966 $1.56 $1,164 | $0.07 | $2,250 | $0.14 $15.36 
Ivison I. felsic ibe AYE | aE (aces petro 
Hamilton and Dundas 57,500 18,473 12,800 a 12,000 12.49 14,401 1.20 19,722 1.64 1,164 .10 1,909 -16 15.59 
eS EE RS ge |S Ree eae een eee Sma pe See wae 
4 8 000 12.35 |_14,401 | 1.80 | 14,421 1.80 1,164 «16 {2,565 -20 | 16.30 
| Full 50,250 13.08 93,413 1.86 68,553 1.36 3,659 .07 | 8,091 | .16 | 16.53 
Diviston II. | cee eS eS eS | ember Ss # 
"VOTOWO ware ois wie a0, 0k 250,000 53,362 | 40,200 3 37,687 |. 13. 08)4 80,402 Dale 53,585 | 1.42 | 3,659 | 10. 1) ~ 6,823 .18 16.91 
| | 4 25,125 | -13.08 | 54,971 | 2.19 38,555 | 1.53 | 3,659,|  .15 5,028 20 17.15 


*Includes Power Losses to Delivery Points, and is based on a 


price of $12 per annum for 24 Hour Horse Power 


at the High Tension Bus Bars of 


Transformer Station at Niagara Falls 


p 


TABLE XVIII. 


NIAGARA DISTRICT, DIVISIONS IIA AND IIB (GEORGETOWN, Etc.) 


SUMMATION SHEET, 


SHOWING TOTAL AMOUNT OF POWER REQUIRED AND ANNUAL COST OF. SAME ON 24' HOUR BASIS 
AT SUB-STATION LOW TENSION BUS BARS. 


DIVISION IIA. 


DIVISION IIB. 


| | PRESENT PowER USED. ir ae | ANNUAL CHARGES. : 
ue} | 

| ws z a, gs | TRANSMISSION. TRANSFORMATION. | INTERSWITCHING. | ADMINISTRATION. 28 5 

MUNICIPALITY. 3 Pian seal Fs e428 TE io oa Nom Bere * ice ae 

| jehagee S “ew e 6 ae 2 Sak 
| g | foe Full and Partial. poeta! : E | | E | 3 g ue ; 
earae BES Reh cai fen ie at E Pace he aie eles 
Ric ee haces eer ge | 2) ) 82 | 2 | ee | 2 | Be | eke 

5 | 

HP ‘HP Full 1,250 | 0.8 | $13.48 | $7,994 | $6.40. $3,717 $2.07 $387 $0.31 | $625 $0.50 $23.66 

Orangeville.....0....0..4. 3,750° | 300 | 200 ¢ | 037 13.10| 7,904 8.64 | 3037 | 3.24 387.41 574 61 25.90 
| | 4-| > 625 Reutty Nera t 7,994 | 12.80 2,288 3.66 | 387 262 ols 80 30.54 

epee AION / Pull 419 1,6 | 13.35 )° 2,562 | 3.19 1,624 | 3.88 | 130 31 | 204 50 | 21.23 
Brampton..............0- | 2,800 475 335 Papa 13.00} 2,552) 4.95 | 1312 | 4.18 | 130 41 | 192 61 22.45 
3 | 210 12.80 | 9552|1668 | 1,001 | 4.77 | 130 | 162 | 481 | .80 | 25.37. 

Full | 900 [1.8 | 18.20| 2,729 | 3.03| 2,607 | 3.00 | 279 31 | 450 50 20.14 

Georgetown.............. 1,400 1,450 720 2 | 675 Teepe eeeaha7ca | 2,189 | 3.17 279 Al | 414 61 | 21.18 
| 3 | 450 [iasera 2729 | c.07 | 1,867 | 3.49 | 279°} .62 | 370 | .80 | 23.70 

| | Hull) 58784) 2,40 eo ented ios <i = 1,984} 3.70 | 1760) 31 |. 268 | 80. | - 10.89 

Milton........ Fotis Ree 1,600. | 500 | . 430 z | 403 Tero ite Wpeerr |. 3,885 |) 8.98.0" 176) | 041 | ae |) we | 20.72 
4 | 268 275 | 1i16| 4.16 | 1192 | 4.07 | 176 62 | 220 “80. | 22.40 

| Full | 419 [13.85 | 3,246 | 7.74 1,624 | 3.88 | 217 52 | 216 | .51 | 26.00 
Brampton............2.0. 2,800 475 335 a | 314 13.00 3,246 10.34 1,312 | 4.18 | 217 69 | 197 | .68 | 28.84 
Tea Othe 230) 12.80 | 3,246 | 15./0 WOOT 770) Blea z nies 02 p76 -|)) =.80..| 84.91 

Full | 900 13.30} 4,142) 4.60 | 2,697 | 3.00 | 466 152 1) wraet We Bih |. 180.03 

Georgetown.............. 1,400 1,450 720 a | +675 12.95 | 4,142] 6.14 | 2,189 | 3.17 | 466 69 | 422 63 | 23.58 
4 | 450. 5) | Sate e142) 9 20 1567. 3.49. «466~«21004. 877 | weeOn | 27.25 

Full 537 Cin 13.30) 1,554| 2.89 | 1,984 .| 3.70 | 278 Ezy Wa75 Nl) Kety |e 20182 

BGlton Lr Rees. 1,600 500 430 2 | 403 13.00 | 1,554 | 3.86 1,685, | 8.93" |) 278 G9 fiyggot it, oes, (1 22-44 
Cate we "8.70 1,192 4.07 | 7S 1.06 22k | 80 24.36 


*Includes Power Losses to Delivery Points, and is based on a price of $12 per annum for 24 Hour Horse Power at the 


High Tension 


Bus Bars of Transformer Station at Niagara Falls 
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TABLE XIX. 


NIAGARA DISTRICT, DIVISION III (GUELPH, ETC.) 
SUMMATION SHEET. 


SHOWING TOTAL AMOUNT OF POWER REQUIRED AND ANNUAL COST OF SAME ON 24 HOUR BASIS 
AT SUB-STATION LOW TENSION BUS BARS. 


Te 
PRESENT PowER USED. ANNUAL CHARGES. = 
| Ke) 
col ee | AY 
lee | nag 
i a a So TRANSMISSION TRANSFORMATION.| INTERSWITCHING. | ADMINISTRATION om E 
sor) Estimated 4 6.8 : | . + | i & 
¢ | ome! | A | | ag 
al Future Load. 3 340 | +30 
MUNICIPALITY. 3 a oA i : PWNS 8 
Bb e Full and Partial. | 8 Tey 3 | Bb | | 8 8 | os 
8 248 g age Ein. | ze | E | fied ret 
— Rie} ws 59 | ic} ° ° O° Qe fel 
= e238 BE | Sam | Pa Au Ay Ay 5 SES 
3 = ese a8 | o2@ |g 3 d Wa eee g aes boa. os 
a g oe, & 82% £ WB ys al Te a u& ime: un oes BOs 
} io) 62% Oo 6 1 WO © oF Se ly ROS © oF © So | ooss 
Ay & rom capea| ma | » ao |e orien) a ao} Ue a ae | Ad BRA 
BLP. HP. Full 500u.P| 2.7 | $13.86 ($4,138 | $8.27 | $1,622 $3.25 | $106 | $0.21 | $135 $0.27 | $25.86 
Sto Marys. .ngeneere- 3,500 660 400 2 375 13696 \Meaiss'| 1.02 | 1,312 3.50 106 28 121 | .32 | 28.38 
S | - | | | 
ire 50) | 12.85 |/£4,183 | 16.54 1,001, |P 4/00 | 206 | 4.42 osm 239 34.20 
Full |) 28160 |) 1.9 |. 13061 |Mp988a |. 3.93 || 6178 | 2.46 BGO) 12, Ste) ahO77 27 | 20.48 
Stratford. ..... ere: 12,240 2,430 2,012 2. | 1:886.+| | 13.05 | 9,883 | 5.24 | 4,873 | 2.59 530 28 608 32 | 21.48 
3 1,257 | 42.58 |) 9,888 7.86 3,568 2.84 530 42 494 39 24.04 
2 | = | 
ligitulin hen oe eG iau7s |\feiy762 | 5,12 1,434 | 4.17 Tye i 92 127 |) "23.50 
Tavistock........5. EN a 1,100 365 275 eS 3 is.7 |Mb1,762 6.83 | 1170 | 4.54 | 72 | .28 83 132 25.14 
| FO BY (p's |Mikze2 | 10.24 | 907 5.27 72 42 67 39 29.12 
| | | 
| Full | 250 | 0.7 13.72 WAAal\e 92.86 1,319 5.28 en | Die || ey 
| | | x | 
New Hamburg.........-.. 1,500 380 200 aa li eae | 13.16 taal we 382 1,082 Cr em ane chee ese Gill |" MER GEES 
| 3 125 13.80 |P714-| 5.72 843 | 6.75 58 | +42 Hie |S 26.08 
aaa = ag ae | t 
| | Full |. 188 | 0.5 13270 (We) 509. (2.71 1,319 7102/0} 40 21 51 27 | 23.91 
Baden....... Weer nie eh 1,000 175 150 3 141° | 13220 |feoo!} 8.61 | 1,081 vials a PP On| oa ee ceed mer Ss 32 | 25.08 
i fo Re 94 | 12.85 | * 509°| 5.42 843 8.98 40 | °.42 | 37 39 | 28.06 
| | me : 
Full | 3,940 | 0.1 13.15 |Mvige4 | 2.01 6,773 Tie 332 | 21. | 1,060 127 17.36 
Bashin: <0creet eal. 10,860 | | / : | 
and | SR00un i Sal50: eatilihans 2,955 | pours |Mero24 |= 12.67 5,319 1 80 SSD NN 228 952 32 17.82 
iWaterloosridentr ii crecc le | 3,800 | | |. = | 
| heee eet.970 12:48 |) 7,924 | 4.02 | 3,866 | LETS | LRP i ee TTAlsi lee 230 19.27 
| Full | 3,015 | 0.1 | 18.20 |Msoss| 2:66 | 6278 | 2.05 | 637 ey 810 RITA LaLSas 
Guelph...... Mens peed, 12,240 3,308 2,412 3 | 2,261 12.78 (8,088 | 3.55 | 4,873 De i6 | 6370) Ie. 28 729 32 | 19.08 
| | ore Oo eB Or | o0a7 | Misioss) | 5.32 3,568 | 2.35 6370.) 00420 | *502 39 | 20.95 
| 
| Full | 750 | 0.5 13.35 |91,396 1.86 | 2,095 | 2.79 |) 158 | .21 200 27 18.48 
| lee | | | 
Hespelerst ick atece voices 2,200 | 740 GOO! tI. ee geese ty | | 12.96 | 1,396 DEAS) i 1676 2.98 158 .28 180 82 » 19.02 
ante Goel as dare |Mereoe 872 1,257) |) 3135) |) 158 | 8.42 | 147 .39 20.58 
| Full | 10008: |(0.9" | 43220. |MAY,610) |. 1.61 9,697 | 2.70 212 21 269 27 17.99 
Preston...... san 2,900 1,175 300 2 | 750 |, 12.80 |’) 1,610 Qe15 2,139 ree) ee neie .28 241 32 18.40 
| + | 500 12.58 | 1,610 | 3.22 1,567 3.15 212 42 197 .39 19.76 
| Full | 1,750 aheil 13:10 |Me2e53.| 1.52 3,937 2.25 | Jawa | a roel 471 27 17.35 
| | 5 ; | a 
Galth ce cee raat. 8,700 2,100 PAGOM Le ee nero tom | 22°75 |) 2,653 2.02 3,172 2.42 369 | .28 423 132 17.79 
3 875 12.52 |) 2,653| 3.04 | 2,408 2.76 | 369 42 344 139 19.13 
| | ut | Atee, a) tea | fecoo |Meees ly 1.61 | 7,396 | 1.78 | 877 fot) | 128) 127 16.87 
Brantford, .osce.sse cess 19,500 4,275 3,331.4 | # 3,123 12.68 | 6,728 2.15 | 5,800 GeO S7 7m eeaS.1) || BOOS.) 082 17.29 
| | | Tai | 
b APs GBs cae ) 1oM4b | ey7281| 3.22 4,204 | 2.02 | 877 42 818 .39 18.47 
Full | 625 | 1.9 | 13.06 [2627 1.00 1,622 REOMGO may 1ooer | ey.21 CL) oh ee ae 
? | |= | a | 
St Georgess.c.seice¢ Ds0 900 750 500: ey: Uaes tee eben 12.80 |P 627] 1.34 1,312 2.80 132. | .28 153 om nee 
| | = | | —— 
eG) VEE 12/60 |@ 627°| 2.00 | 1,003 Seo ee Looe ea Ol Pane 89 ul 18,6 
Transformer Station at Niagara Falls. 


*Includes Power Losses to Delivery Points, and is based on a price of $12 per annum per 24 Hour Horse Power at the High Tension Bus Bars of 
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TABLE XX. 


NIAGARA DISTRICT, DIVISION IV (LONDON, ETc.) 
SUMMATION SHEET 


SHOWING TOTAL AMOUNT OF POWER REQUIRED AND ANNUAL COST OF SAME ON 24 HOUR BASIS 
AT SUB-STATION LOW TENSION BUS BARS. 


| i 
PRESENT PoweER USED. J ANNUAL CHARGES. | 2 
& 6 |b a. 
-& & | | | 5 a 
& Retimated me a fa ‘TRANSMISSION. TRANSFORMATION. | INTERSWITCHING. | ADMINISTRATION. | oak 
gS 3 woe | | | ng 
AS| | Future Load. ies soa |- Ly ~ H5a 
MUNICIPALITY 3 eee | | 5 : : 2 ESAS 
@ , | Fulland Partial, | @9 | We,o j o 5 ie ih 6 | O84 
¢ Bed so Sane g 2 Sean ia a pate e 
& age | Gy OE os 0 8 & | [ieee one en aicice 
3 asa | Ba | SOs | hid ee re an Oe ee 
3 4 Soa 3g | 38mg 2 4 goin Sb eg g | aise 
8 $ 58% So eere ec um@ese fe See Be | SE Be pegs | BB eS 
oY a aS mi | Pea |e an | a often e | am | @ | am | ahaa 
— | =| | 
Full 2,000 3.2 $13.54 | $10,241 \$ 5.12 | $5,388.09 | $2.69 $422 $0.21 | $666 $0.33 | $21.89 
| =e x | | 
St; Thomas: Ss.ulesemenees 11,500 2,400 1,600 2 | 4,500 13.18 | 10,241 | 6.83 4,270.89 2.85 422 28 «+; 606 | .40 23.54 
——— orl a ree = | | 
s 1,000 12.85 | |10,241 | 10.24 | 3,153.69 8.15 422 -42 546 OO EMU d: 2: 
; | Full’) 5,862 | 4.80) |) 18045 | (20,622) 3.52 | 11,755.85 | 2.00 | 1,211 | .21 | 1,948-|  .33 | 19.51 
Wondon is. 53.0 <r (See 39,000 6,500 4,690 § 4,399 13.05 | '20,621 4.69 9,247.85 2.10 1,211 | -28 1,778 -40)all  20).52 
| 2,931 12.72 | 20,621 7.04 | 6,796.85 2.30 1,211 42 1,602 .55 23.03 
Full 624 0.7 13.85 4,513 | 7.23 1,983.8 3.18 132 sod 209 | BS) 1) DARD) 
Milsonbury.)s seems soe 2,500 800 £00 2 468 12.95 | 4,513 | 9.64 | 1,584.88 3.40 132 | -28 189 -40 26.67 
4 312 12.60 | | 4,513 | 14.46 | 1,191.58 | 3.83 ASO nS 171 85 |° 31.86 
Full 1,673 0.2 13.15 | | 4,642 2.77 | 3,922.74 | 2.35 353 | 21 | 558 DOO Cdk 
Ingersoll...... eR BATS 5,009 1,700 1,340 3 1,255 12.86 | ) 4,642 3.69 8,159.14 2.52 353 | .28 507 .40 | 19.75 
ip So ed a Sai et | 
is 4 836 12.55 | 4,642 5.54 | 2,401.04 2.87 353 42 | 456 -55 21.93 
Full 1,673 1.2 13.00 3,967 2.37, 3,922.74 2.35 353 ZH 558 .33 | 18.26 
Woodstock ’...\-c cleleisiare octets 9,300 2,100 1,340 3 1,255 12.74 | 3,967 3.16 | 3,159.14 2.52 353 | 28 | 507 .40 19.10 
3 836 12.53 | 3,967) 4.74 | 2,401.04 | 2.87 353 42 456 .b5 | 21.11 
—$_—___— —_— / 
Full 625 3.2 12.80 1,101 1.60 1,983.88 3.18 132 al 209 +33 | 18.12 
Paris: 3.4 .c's'cealoisistoeieeler. 3,500 1,500 500 3 468 12.60") Wa tol 2.13 1,584.88 3.40 132 .28 189 .40 18.81 
| $ 312 12-50):| meetOk 3.20 | 1,191.58 3.83 132 | -42 171 -55 | 20.50 


*Includes Power. Losses to Delixery Points, and is based’on’a pricé: of $12 per annum per 24 Hour Horse Power atthe 


~High,.Tension 


Bus' Bars of 


Transformer Station at-Niagara Falls 


. ae 


TABLE XXI. 
NIAGARA DISTRICT, DIVISION V (WINDSOR, Etc.) 
SUMMATION SHEET, 


SHOWING TOTAL AMOUNT OF POWER REQUIRED AND ANNUAL COST OF SAME ON 24 HOUR BASIS 
AT SUB-STATION LOW TENSION BUS BARS. 


z 


PRESENT PowER USED. 2 ¥ ANNUAL CHARGES. 8 

@ & 8 fk 

4 5 & bes 

E = ‘ 2 TRANSMISSION. TRANSFORMATION. | INTERSWITCHING. | ADMINISTRATION. Bas 

mowicwpauiry, | Be eeeee a ek g | See 
g a Full and Partial. g A : ag $ 5 8 8 #3 Ea 
fo a favjcspee wu | ¥ sa ica A a Aa io fava) i A BHan 
Be Ae aS pon ae | Full | 3,750 | 3.8 | $15.00 |$33,740 | $8.98 | $6,773 | $1.81 |$2,744 | $0.73 | $2,269 | $0.61 | $27.13 
and Fi 2,812 18.80 | 33,740 11.97 5,319 1.89 2,744 -98 2,170 77 29.41 

Walkerville.....+.0+s0>- 2,500 2,100 1,800 mle eo Bas — a ~~ 

+ | 1875 7] 12.60 | 33,740| 17.96| 3,866 | 2.06 | 2,744 | 1.47 | 2,032 | 1.08 | 35.47 
Full 594 1.8 14.88 6,632 11.18 1,984 3.34 434 -73 | 360 -61 30.74 
Wallaceburg.........+++.-| 3,500 960 475 | i 445 13.80 | 6,632} 14.90] 1,585 | 3.56 434 .98 343 77 | 34.01 
Pap | 207 li pen beads. Moule 6682"|" 22.36 1is2 | 4.01 | 434 |. 1.47 322 | 1.08 | 42.02 
Pull ya | OLN | 14.7.1 1969| 8.78 | 1,319 | 5.88 164 73 135 61 | 30.87 
Dresden see are tes | oe. 2.500 460 175 | 2 168 13.85 | 1,969 | 11.71| 1,082 | 6.43 164 98 129 77 | 33.74, 
gd ares |e sas ede depres 2069: |. 17.56 843 | .7.53 164 | 1.47 121 | 1.08 | 40.79 
) (Fat 750. | 0.0 | 14.85 | 4,226 64| 2,005 | 2.79 548 73 454 61 | 24.62 
Chatham) ce eeeee eeee| 10,000 1,682 600 3 562 13.70 | 4226| 7.52] 1,676 | 2.98 548 98 433 77 | 25.95 
| Pg foo B7e0 tere 12 eee ee 228) | 11,28 1,257 | 3.36 548 | 1.47 406 | 1.08 | 30.15 
Full 187. | 1.3 | 14.88 908 | 4.86 | 1,319 | 7.05 137 73 113 61 | 27.83 
Thamesville........+ Rye 900 166 150 | 3 140 13.70 908 | 6.48| 1,082 | 7.72 137 .98 108 77 | 29.65 
ae ak 937 |) =e) 213 Mp 908 | 9.72 843 | 9.06 137 | 1.47 101 | 1.08 | 34.43 
Full 250. 11.9 | 14.45] 1,094| 4.38| 1,319 | 5.28 183 .73 151 61 | 25.45 
Bothwell; yeeros |. 1,000 325 200 | 3 187 13.65 | 1,094| 5.84| 1,082 | 5.78 183 98 144 77 | 27.02 
ager. 2 Meso av ein a3 Mem yOSe |) 8.76 843 | 6.75 183 | 1.47 19504 08e lnBietd 
Full 175. |2.9 | 14.38 661.) 3.78 | 1,319 | 7.54 128 73 106 61 | 27.04 
Glencosse eee meal 81,000 200 140 | 3 131 13.65 661| 5.05 | 1,082 | 8.25 128 98 101 :{ .77 | 28.70 
Sp Uibea enn ier e138 im 661 |. 7.56 843 | 9.69 128 | 1.47 95 | 1.08 | 32.90 
Full | 875. |0.8 | 14.72 | 9,225 | 10.55| 2,374 | 2.67 640 73 530 61 | 29.28 
Saruia... vrais eee 8,200 2,680 700 | 3 656 13.75 | 9,225| 14.18| 1,883 | 2.87 640 .98 507 77 | 32.56 
—4 | 437 |. | 13105 | 9,225 | 21.10/ 1300 | 3.21 | 640 | 1.47 | 472 | 1.08 | 39.91 
Full 750 | 0.4 | 14.60| 5,193 73; 2,095 | 2.80 550 73 454 61 | 25.52 
Petrolia’, a: Hanes mee eess)o) . 5,000 1,303 600 | F 562 13.65 | 5193| 9.05| 1,676 | 2.98 550 98 432 17 | 27.43 
4 | 37% lo. | 13% 5193-1 13.56 | 1,257 | 3.36 60 ui °1.47 406 | 1.08 | 32.47 
Full 500. | 0.7 | 14,.85| 3,433| 6.87 | 1,622 | 3.24 366 73 | ©3803 61 | 26.00 
Oil Springs...... ees. 1,000 585 400 | 3 375 13.60 | 3433] 9.14| 1,312 | 3.50 366 98 289 77 | 27.99 
; eu) 250 leet as 13fmonl 3,483'| 13.73 |- 1,001 | 4.00 366 | 1.47 271 | 1.08 | 33.28 
Full 187. | 2.0 | 14,45 gos | 4.80 | 1,319 | 7.05 137 73 113 61 | 27.64 
Alvinstons (Mer Gee ee. <| -1,000 223 150 | 3 140 13.60 898 40| 1,082 | 7.73 137 .98 108 77 | 29.48 
Sree 93 ies | 13 feo 898 | 9.60 843. | 9.04 137. | 1.47 101 | 1.08 | 34.19 
Full 312. | 3.4 | 14/10] 2430| 7.78| 1,434 | 4.60 228 73 189 61 | 27.82 
Stratliroy:./.ccsas.ss2-e.| 3,200 700 250 3 234 13.85 | 2,430 | 10.38| 1,170 |. 5.00 228 .98 180 77 | 30.48 
hy [oo wel Petpet 12k f -2:480.1, 15.56 907 | 5.82 228 | 1.47 169 | 1.08 | 36.83 


*Includes Power Losses to Delivery Points and is based on a price of $12 per annum per 24 Hour Horse Power at the High Tension 


Bus Bars of Transformer Station at Niagara Falls. 
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of first-class cedar pole construction. On the plan accompanying 
this report is stated the portions over which towers or cedar poles 


are to be used. 

The TRANSMISSION TABLES are divided into three classes: 
(A) TRANSMISSION DETAIL SHEETS, (B) TRANSFORMA- 
TION DETAIL SHEETS, (C) SUMMATION SHEETS, the infor- 
mation given for the different districts being similar. 

A study of the first class of tables will show that the capital. costs 
have been worked out in detail, and also the yearly capital charges, 
including depreciation, and taxes on right of way. The item called 
“‘Bngineering and Contingencies’’ includes interest during construc- 
tion. The second class of tables is worked out on a triple basis, the 
buildings for full capacity, but equipment being calculated for three 
series of loads, namely, 125 per cent., 93 3-4 per cent., and 62 1-2 per 
cent. of the estimated present available market; these sheets provide 
for municipal taxes, insurance, depreciation and 20 per cent. for en- 
gineering, contingencies and interest during construction. The sum- 
mation sheets, using the first and second classes of tables as a basis, 
and also making provision for the necessary amount of interswitch- 
ing, and for administration, show the cost of 24-hour power at the 
low-tension bus-bars of various sub-stations situated in the 
suburbs of each town or city. It will be noted that in the 
column showing cost of Niagara Power, a provision has been made for 
the losses between the generating plant transformer station and the 
various sub-stations. The basis of the cost of Niagara Power, as before 
mentioned, is $12.00 per H.P. at the generating station high-tension 
bus-bars. 

As might have been expected, the cost of delivered power de- 
ereases with the amount of power disposed of because there are so 
many items of expenditure included from the beginning. The chief 
cause of the variation, however, lies in the fact that it is not feasible 
to put up copper for the amount of business in sight only, with the 
expectation of adding to it from time to time. Practically speaking, 
the whole investment for copper, looking forward at least five years 
beyond the time of commencing sales must be at once provided for 
except Division II., in which the weight of copper varies with the loads 
ealeulated on. 

It must be understood that the calculations for the amounts 
shown are interdependent so far as each group is concerned, and the 
omission of any of the towns mentioned would increase the cost of 
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power to the other towns in the same group. On the other hand, if 
there are any towns or special demands existing of large enough 
capacity to warrant an installation, the cost of power for the district 
affected would be reduced in price below that shown in the tables. 
It is believed, however, that all of the market at present in sight has 
been estimated upon, although possibly in the near future there may. 
be some additional inter-urban railways to be supplied with power. 


Separate calculations have been made considering that Divisions 
III. and IV. only were undertaken, and that Divisions I. and II. 
(Toronto, Hamilton and vicinities) were not supplied. It will be 
understood that this will affect such items as right of way, fencing 
ete.; in order to show the difference the following table is given :— 


DIVISIONS Im. and Iv., instead of each paying one-seventh of the 
following, namely :— 


Capital cost per mile, Hamilton to Niagara. .$2,298 00 equals $238 29 
Annual charges per mile, Hamilton to Ni- 

AAT Ad etary aie aalln GeO MMe Hee Re tien .... 26344equals 3763 
would each pay one-half of the following :— 
Capital cost per mile, Hamilton to Niagara... .$1,338 00 equals $669 00 
Annual charges per mile, Hamilton to Ni- 

PSE Was RET GENS MaMa ECR UE or Re de ves ied Rear Belen (CAC 181 69 equals 9085 


a difference of $340.71 in capital cost per mile, and a difference of 
$53.22 in annual charges, which would add to the cost of power per 
horse-power per year, as tabulated for the Divisions. the following 
amounts, including interswitching :— 


Full Load. Three-quarter Load. Half Load. 
Division LUCY ee ener he SY Oe 0 $ 0 26 $ 0 40 
Division LVie eae, 0 26 0 35 0°53 


In order to show the necessary investments, annual charges, and 
cost of low-tension power at municipal sub-stations in a simple form 
the three classes of tables just given are reproduced in the following 
condensed forms: 
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Hydro-Electric Power Commission. 
TABLE XXII. 
NIAGARA DISTRICT, DIVISION I. 


HAMILTON, ETC. 


19 


Table showing investments, annual charges, and cost of low- 
tension power at sub-stations. (Sub-stations included.) 


shotalehorse-power distributed yen es.. kk 
‘Total investment, including step-down stations 

aAnadsunterswitchins wwe eed ner Sete 
Iitvestiment per EH. Hodelivered ug -serer cae 
Total annual repairs, depreciation, patrolling 


Full Load. 
16,000 


$450,879 
28,18 


3% Load. 
12,000 


$404,879 
33.73 


aid, Operation 2. yy ke. Waemene ne 22,496 19,092 
Administration, 10 per cent. of repairs, etc. ... 2,250 1 909 
Annual interest, 4 per cent. of investment,.... 18,035 16,195 

shotalvannita li Chats Coane eerare an sean $42,781 $37,196 
COST OF 24-HOUR POWER, including line 

and step-down sub-station losses .......... $12 .69 $12.49 
Cost of transmitting and transforming ........ 2,67 3.10 

MotAhcostsol pPOwei Aer eect < $15.36 $15 59 


% Load. 
8,000 


$358 379 
44 80 
15,651 
1,565 
14,335 
$31,551 


$12 35 
3,94 


$16 29 


The above costs of power are based on an assumed rate of $12.00 
per 24-hour horse-power per annum for high-tension power at Niagara 


Falls. 


TABLE XXIII. 


NIAGARA DISTRICT, DIVISION II. 


TORONTO AND SUBURBS. 


Table showing investments, annual charges, and cost of low- 
tension power at sub-stations. (Sub-stations included.) 


Total horse-power distributed................ 
Total investment, including step-down sta- 

HonsianGdun ters watchin ys te) wey errs 
investment per H.-P. delivered a5. 5 44s 
Total annual repairs, depreciation, patrolling 


Administration, 10 per cent. of repairs, etc... 
Annual interest, 4 per cent. ofinvestment.... 
COST OF 24-HOUR POWER, including line 


Cost of transmitting and transforming....... 


Full Load. 
50,250 


$2,117,978 
42.15 


3% Load. 
37,687 
$1,735,518 
45, 


i 


( 


HG ODEPAUION per wo ienie tecture ites 80,911 68,226 

8,091 6,823 

84,517 69,420 

Total annilal Charges” + -.. ssa ceia nc sk as 0: $173,519 $144,469 
and step-down sub-station losses.......... $13 08 $18 .08 
3.45 3,83 
$16.53 $16.91 


MOLAl COStO POW.ChEDeCLEs sae ern ae 


Y% Load. 
25,125 


$1,175,179 
46.78 
50,279 
5,028 
47,006 
$102,313 


$13 , 08 
4.07 


$17.15 


The above costs of power are based on an assumed rate of $12.00 
per 24-hour horse-power per annum for high-tension power at Niagara 


Falls. 
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TABLE XXIV. 


NIAGARA DISTRICT, DIVISION II.-A. 
GEORGETOWN, ETC. 


Table showing investments, annual charges, and cost of low- 
tension power at sub-stations. (Sub-stations included.) 


® Full Load. ¥% Load. ¥y% Load, 
Lota NoLrce-powenr distr buted esses wane te 3,106 2,329 1,553 
Total investment, including step-down sta- 

Hons andanterswALchinlo ee nee ere $250,098 $231,446 217.014 
Investintenta pen dpe. delivered aan i nian: 80.52 99.37 139.74 
Total annual repairs, depreciation, patrolling 

AMENOPELALLOMN S Git ans, tae heer ite ieee rene 15,368 14,166 12,719 
Administration, 10 per cent. of repairs, etc.... 1,537 1,417 P22 
Annual interest, 4 per cent. of investment.... 10 004 9,258 8,681 

Rotakatniidal Char veseaer reer eter ee ere $26,909 $24,841 $22,672 
COST OF 24-HOUR POWER :— 

OLADWEVIS ith BRE Tey ee near aie eRe $23. 66 $25.90 $30.54 

BS E21 PO LOT coi, ona angtetersy eters aceetece aster eee rene: 21.23 22.45 25.37 

GeOreerowi Means Sachi cee tee ee Eee 20.14 21.18 23.70 

NUL Uey aa anes a corte thts SAO Oo frat, ae 19.89 20.72 22.40 


The above costs of power are based on an assumed rate of $12.00 
per 24-hour horse-power per annum for high-tension power at Niagara 


Falls. 
TABLE XXV. 


NIAGARA DISTRICT, DIVISION IL.-B. 


GEORGETOWN, ETC., 


Table showing investments, annual charges, and cost of low- 
tension power at sub-stations. (Sub-stations included.) 


Full Load. 3% Load. ¥% Load. 
Motalshorse-power distributed sm. ws .aee seas 1,856 1,392 927 
Total investment, including step-down sta- 
ise tions and anterswitelbing ss sacs. k ee oe $166.360 $155,260 $146,811 
IN VeEStmMmenit) per, Hebd ehvGked sn ena tee 89.63 111.54 158.37 
Total annual repairs, depreciation, patrolling 
SAN GOPera tiO ile erect ean hone eee eee 9,526 8,702 7,765 
Administration, 10 per cent. of repairs, etc... 953 870 776 
Annual interest, 4 per cent. of investment... 6,654 6,210 5,872 
Lotalianniial Charcess nia eoecerek en tee poe $15,782 $14,413 
COST OF 24-HOUR POWER :— 
Brat plone .s ccae sae ee ter he ere oe $26.00 $28 . 84. $34.91 
GeoOre ctOWl Bane const ee eee ee votes: Ze. 23.58 27.25 
VETIC OI cite ive cioletiareniote staat orate ee eects ce 20.92 Pel 24 36 


The above costs of power are based on an assumed rate of $12.00 
per 24-hour horse-power per annum for high-tension power at Niagara 


Falls. 
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Hydro-Electric Power Commission. 
TABLE XXVI. 
NIAGARA DISTRICT, DIVISION ITI. 


GUELPH, ETC. 


Aa 


Table showing investments, annual charges, and cost of low- 
tension power at sub-stations. (Sub-stations included.) 


Full Load. 34 ‘Load. 
Total horse-power distributed................ 19,040 14,280 
Total investment, including step-down sta- 

HONS and interswitCMi oe entre sede: $1,046,282 $969,477 
Mnvestment per HP. delivered yo) oe. 54.95 67.90 
Total annual repairs, depreciation, patrolling 

ANG: Operation skeet. tee eerie 51,245 46,008 
Administration, 10 per cent. of repairs, etc... 5,120 4 601 
Annual interest, 4per cent. of investment... 41,853 38 780 

Lotcalkanimiual) Chat Sesame ier acter anti ; $98,223 $89 .389 
COST OF 24-HOUR POWER :— 

Ste Mary Ssoa.. iors Ge eee sistas ear sictenetan $25.86 $28 .38 

Strat lordse ts.) an eeietn selene era nite eet: 20.48 21.48 

Mia STOCK ay a. ote etree ete Asta Or 23.50 25.14 

ING Ye IS eed beweny Soc one ocdonboo cb Egan eoor 22.34 23.37 

IDRG rile Re hance nico astern ao cuca oF 23). 91 25.08 

Berlinand Waterloo crys secre ster. 17.3 17.82 

(CSS: eae AB el Onis Uinere cee Acres 18.39 19.08 

ILeESHeler. <.iuieerasr nae: SPEC PRE OO a6 18.48 19.02 

1 Piola MAM een Ko Sade Onno CUmaConmos 0A od! US, 18 40 

(CIN tae Ay A BPMs Actin om'onO Gee RcluRIS cake Fok 17.35 17379 

JEvgEHMBLOVROL Pec oe dao oWSnlics Cdun coor cobear ads 16.87 17.29 

Cie (Cops XSy pp oun 64 Caco pocsonGs sH0b 00UNU OOo 17.14 17,54 


Half Load. 
9,520 


$887,457 
93.22: 


$76,661 


$34.20 
24.04 
29.12 
26.08 
28.06: 
19 27 
20.95 
20.57 
UG) Wes 
ase!) 
18.48 
18.62 


The above costs of power are based on an assumed rate of $12.00 
per 24-hour horse-power per annum for high-tension power at Niagara 


Falls. 


TABLE XXVII. 


NIAGARA DISTRICT, DIVISION IV. 


; LONDON, ETC. 


Table showing investments, annual charges, and cost of low- 
tension power at sub-stations. (Sub-stations included. ) 


Full Load. 34 Load. 
Total horse-power eps rans ae ee 12,458 9,345 
Total investment, including step-down sta- 

tions and interswitching...........+++-- a $896,705 $844,513 
Capital investment per H.P. delivered ....... 72 90 
Total annual repairs, depreciation, renewals, 

‘patrolling and operation of stations...... 40,777 37,114 
Administration, 10 per cent. of repairs, CLCuee 4,078 BT 
Annual interest, 4 per cent. of investment... 35,869 33,781 

$80,724 $74,606 


Total annual ChargeS.........seeee seers 


Half Load. 


oe) 


$793,013 
127 


$68,134 
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Full Load. ¥% Load. yy Load. 
COST OF 24-HOUR POWER :— 

Sty hoOnias acvds anno ith ie Mena e epbae $21.89 $23 54 $27.21 
LS OIG OT Oey eh ae eepeetns Serre ce as MORE a ees ~ 19,51 20.52 23.03 
Tillsonburgs wae ae misee Gis heh payee sone eae 24.30 26.67 31.86 
TNS CrSOll se. te ttacke sessnete cso teeeie Soya seats 18.81 19.75 21,93 
WOOdSTOCIRietne csenciiism eos nee Peres: 18.26 19.10 PAR GL 
PA TIS! ros Meera hier ee OR ia eee Noes tape 18.12 18.81 20.50 


The above costs of power are based on an assumed rate of $12.00 
per 24-hour horse-power per annum for high-tension power at Niagara 
Falls. 

TABLE XXVIII. 
NIAGARA DISTRICT, DIVISION V. 
WINDSOR, ETC. 


Table showing investments, annual charges, and cost of low- 
tension power at sub-stations. (Sub-stations included.) 


Full Load. 3% Toad. Half Load. 
Total horse-power distributed)... 25 s.4.-2--- 8,554 6,415 4,277 
Total investment, including step-down sta- 
Hions/andunterswitehitoye; ee seer a $1,221 800 $1,181,402 $1,135,150 
Tavestinentiper Et Pedeliveredas sera ans 141.65 184.17 269.19 


Total annual repairs, depreciation, patrol- 


ling and OPEFation ee: sees ceric aoe ee 51,770 49.445 46,358 
Administration, 10 per cent. of repairs etc... 5 VT 4,944 4,636 
Annual interest, 4 percent. of investment.... 48,871 47,255 45,405 

Lotalannualecharcesemmncceunee snes $105,818 $101,644 $96,399 


COST OF 24-HOUR POWRR : 


Windsor and Walkerville................. $27.13 $29.41 $35.47 
Wallaceburoietmumeriset icc ae tee enema: 30.74 34.01 42.02 
PITESAET Te BENE perc ererle hale ale setae ne hae 30.87 33.74 40.79 
Chatham Thrace cnn ce Coenen Rieter 24.62 25.95 30.15 
(Phanresyi lle irae eae iene oe ee 27.83 29.65 34.43 
Bothwell eis tear a trae epee TE a Le eh Ys areas 25.45 27.02 Silat 
(C3 Siclerorek Ae a mane con Geo poet bbe tonic aaron 27.04 28.70 32.90 
Sarnia: oo coe ete ce ier co iicetaeie at 29.28 32.55 39.91 
Petrolia ae eee era eerie one eae ante 25:52 27.43 32.47 
OUS Pringesye areas neta ines colette sce 26.00 27.99 33.28 
Al vinsSton toe nee ne aan eee eee 27.64 29.48 84.19 
Strathroy). s2uaem cones isto ee ane pesos 27.82 30.48 36.83 


The above costs of power are based on an assumed rate of $12.00 
per 24-hour horse-power per annum for high-tension power at Niagara 
Falls. 


The preceding information, Showing the total capital investment 
required may be still further condensed into a table showing the in- 
vestment to be made in each Division for the three estimated loads. 
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TABLE XXIX. 


CAPITAL INVESTMENT. 


—— Full Load—— — 3, Load—— Yy Load—— 

DIVISION. 24-hr. H.P. Investment. 24-hr.H.P. Investment, 24-in ee, Investment 
3610 Le 16,000 $450,879 12,000 $404,879 8,000 $358,379 
Leer. ee 50,250 2,117,978 37,687 1,735,518 25,125 Te eto leA9 
OAC d noe 3,106 250,098 2,329 231,446 1,553 217,014 
5 0) G) SS Mathes nee 1,856 166,360 1,392 155,260 927 146,811 
JG Oe be 19,040 1,0 16,282 14,280 969,477 9,520 ¢ 887,497 
Jia Ree 12,458 896,705 9345 844,513 6,229 ; 793,013 
WS: is We ee 3,594 1,221,800 6,415 7 LST 402 4,277 1,135,150 
/ Totals.. 109,408 $5,923,742 82,056 $5,367,235 54,704 $4,566,192 


+ Not included in totals. 


The preceding calculations are based on the current being gener- 
ated three-phase, 25-cyele, at 11,000 volts, being carried thence to a 
‘transformer station adjacent and raised to a voltage which would 
maintain a potential of about 60,000 volts at the centres of distribu- 
tion of the various Divisions and which, depending on the load, would 
vary between 60,000 and 66,000 volts, this being the limiting voltage 
of present practice in high-tension transmission. 

The various sub-stations have been estimated on the basis of trans- 
formation down to 2,200 volts, with the exception of Toronto, where 
the distribution voltage has been taken as 12,000, and further trans- 
formation provided for in the distribution estimates following. 

It will be understood that transmission summations include the 
capital and operating charges for the various sub-stations, and the 
prices of power given are for this power ready for local distribution. 


FANE CX XOX: 
Showing cost of distribution from municipal sub-station to an 
individual consumer, not covered by local distribution. 


Distance in| Cost per horse-power per annum for the delivery of various amounts of power, 
miles from. 5 


Municipal S me ies 
Beton be ee: 75 H.P. | 100 H.P. | 150 H.P. | 200H P. | 250H.P. | 300 HP. 
| 
2 $5.58 #420 $3.53 $2.92 $2.74 $2.60 $2.51 
3 6,89 6.20) wae 3.60 3.25 3.10 3.03 
ee 
4 7.92 6.18 5.20 4.27 3.93 ie 3.86 (X'S 
aS 
5 8.87 7.18 5.98 4.96 4.55 4.32 + 
6 10,20 8.24 6.77 5.38 518 4.60 4.43 
3 14.10 10.14 8.40 6.97 6.24 5.79 ce Pee 
OO ov 
10 16.12 12,13 9.54 8 gl 7.68 6.96 6.17) So 
peeeee af 
12 18.76 14,03 1¥712 10.12 8.42 7.96 mae 
a LO 
15 22.74 17,08 13,48 10.89: 9,35 8.84 3.32) os 
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To determine the total yearly charge for electric power under 
conditions of this table, combine it with prices shown in Tables X XII. 
to XXVIII. The charges for a branch transmission do not include 
any allowance for right of way or telephone, it being assumed that 
the highways would be available for such low-voltage lines. 


PART VII. 
. DISTRIBUTION OF POWER. 


Having determined the cost of 24-hour power at the various mu- 
nicipal sub-stations, its distribution must be considered separately for 
each town or city, but owing to the great amount of detail which 
would have been necessary for a complete working out of each place, 
it has been considered sufficient to take certain typical cases, and the 
following were selected, namely: St. Thomas, Berlin, Galt and 
Toronto. 

It will be found that there is not much variation in the cost of 
distribution in places of moderate size, where underground distribu- 
tion is not necessary. 

St. THomas. ‘Taking the specific distribution necessary for pres- 
ent customers, with an allowance of 25 per cent. for future growth, 
and providing for service transformers where considered necessary in 
order to deliver power suitable for use in each case, including the 
electric light and street railway stations, the capital investment neces- 
sary is $55,000, with annual charges, including operation, repairs, 
replacement fund and interest at 4 1-2 per cent. of $8,275; this also 
providing payment for power lost on lines and in transformers. 

Based on the proportionate loads previously estimated upon, the 
eost of distributed 24-hour power would be as follows: 


TABLE XXXI. 
Cost of 24-hour power per H.P. per annum. 
Amount of 3 ; : aba 
: At Niagara Falls, includ- 
power delivered. ing line and step-down| At Sub-station. At Customers’ 
sub-station losses. 
Full Load, 2,000 H.P.......... $13.54 $21.89 $26.03 
7 Aioad, 1,600 HP Jeee.. ee 13,18 23 54 2 809-06 
Jae oads al: OOOU MSR ARS tees itcc 12.85 27 21. 39.48 


It should be explained that owing to the large proportion of 24- 
hour power demanded in this city no attempt has been made to make 
allowance for increased total sales over sub-station maximum. 


a 
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Without doubt this could be done to a limited extent, say 10 per cent., 
which would proportionately: decrease the cost to consumer as given 
above. 

BeRLIN. The sub-station at this point was estimated upon as 
serving Waterloo also, but the detailed distribution studies have been 
made for Berlin only, at which place there are a large number of 
small consumers. Thirty-six prospective customers, including the 
electric light plant and the street railway, have been considered as 
demanding service. 

The capital investment necessary is $52,000, with annual charges, 
including operation, repairs, replacement fund and interest at 4 1-2 
per cent. of $8,010, the service provided being the same as in the case 
of St. Thomas. 

After a careful study of the probable load factors of the various 
customers, it is believed that from a sub-station capacity of 2,864 H.P. 
sales of power in this place could be made for 10 per cent. in excess 
of this amount, or 3,150 H.P., giving the following costs of 24-hour 
power delivered : 


TABLE XXXII. 


Cost of 24-hour power per H.P. per annum. 


Amount of 


power delivered At Niagara Falls, includ- Sahs Customers’ | Customers’ 


ing line and step-down neglecting | considering 


sub-station losses. station. overlapping.| overlapping. 


Hittin oadeyoyWloe Eine: ueeitmne $13.15 $17.36 - $20.33 $18.48 
3f Toad, 2,362, H.P........... 12.75 17.82 21.58 19.52 
¥Y% Load, 1,575 H.P............ 12.48 LOZ 7 25.20 22.91 


a ee ae ES LET thi wickipy Toki ar Penn, TN) ee Pane 


In the above table the fourth column is given merely to indicate 
the price per horse-power which the average customer would pay for 
his service based on motor capacity, the third column giving the actual 
price per horse-power which he would pay for his power based on the 
most approved method of sale, which is a combination of a fixed 
charge per year based on the maximum demand and an additional 
charge based on the actual amount of current used as measured by. 
meter. 

Gaut. The load conditions at present existing here are not at- 
tractive; the number of customers is small and widely scattered. 
Each, however, uses a considerable amount of power, and several of 
the industries consider it necessary to the success of their business 
that they should have their maximum power available between four 


26 Hydro-Electric Power Commission. No. 49 


and six P.M. This evidently interferes seriously with the winter 
hghting load, and makes the load peak very pronounced. It is pos- 
sible that considerable adjustment of hours could be made with respect 
to load demands, but the table following is based on conditions as at 
present existing. Estimates are based on the same conditions as at 
St. Thomas and Berlin, and show a eapital investment of $75,000, 
with annual charges (interest at 4 1-2 per cent.) of $10,275 based on 
the proportionate loads previously estimated upon. 


The cost of distributed 24-hour power would be as follows: 


TABLE XX XIII. 


Cost of 24-hour power per H.P. per annum. 


At Niagara Falls, includ- | 


ing line and step-down 5 A : 
enh ctationieaccs At Sub-station. At Customers 


Amount of 
power delivered. 


Biull aivoadnlk( 0s EL P yee nea $13.10 $17.35 $22.56 
SA, MCraUG | Me PBI Oy ee Lk aes oe 12.75 1729 24.74 
Wa SUG aKa lacie SEM SB ee sa ene i 12.52 19.13 29.56 


With electric power available, however, a considerable number 
of smaller industries would doubtless spring up, and, with proper 
arrangements made for the sale of winter power—shutting off at, say, 
four o’clock P.M., thereby improving the load factor of the town 
sub-station, a Honaid went: reduction would be made below the prices 
shown in column (3) of the preceding table. 

The figures given with reference to the three municipalities just 
dealt with illustrate the various conditions which combine to affect 
the cost of delivered power. St .Thomas, being at a distance from 
the generating station, the cost of transmitted power is relatively 
high, to which has necessarily been added a fairly expensive distri- 
bution owing to the large proportion of steady power demanded. ‘To 
Berlin, transmission is less expensive and distribution is satisfactory 
owing to the large number of consumers, well concentrated, with vary- 
ing requirements, the result being a low price for power. In Galt 
the conditions are difficult to meet as just explained, owing to simul- 
taneous maximum demands, the result being that the price of delivered 
power is relatively much higher than with either of the other two 
municipalities. 


3 
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City or Toronro (not including suburbs). Two studies have 
been made. First: considering one Distribution Management receiv- 
ing and distributing all the power and light required. Second: con- 
sidering the delivery of sufficient power to operate the City pumping 
station, to supply the amount of power necessary to meet the demand 
in the immediate future for are and incandescent lighting, and to 
carry a corresponding day load of small motors drawing current from 
the lighting circuits. 


The first scheme includes the taking of all the required power 
at the present Northern city limits, transmitting it by cables in un- 
derground ducts at 12,000 volts, 25-cyecle, three-phase, to the follow- 
ing secondary sub-stations, namely :— 


(1) A Western station near Shaw Street, for railway, 25-cycle 
power, and 60-cycle are and incandescent lighting; chiefly overhead 
distribution. 


(2) John Street pumping station; from which also to be distri- 
buted 25-cycle power, overhead. 


(3) Scott Street; distributing, underground, D.C. lighting and 
power; underground and overhead, 25-cycle power; underground and 
overhead, 60-cycle street lighting; and overhead 60-cycle incandescent 
lighting ; the underground district being considerably more extensive 
than that at present in existence. 


(4) Frederick Street; distributing, overhead, street railway 
power only. 
' (5) Teraulay Street; distributing D.C. lighting and power, un- 
derground ; 25-cycle power, underground; and 60-cycle street lighting 
overhead and underground. 


(6) Yorkville Avenue; distributing the same classes of power and 
lighting as would be distributed from Shaw Street. 


In the tables following the points of delivery estimated upon are: 
for street lighting, at the lamps; for ordinary power consumers, and 
incandescent lighting, at the street line; but for the city pumping 
station, and street railway stations, delivery is assumed to be made at 
12,000 volts. 
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TABLE XXXIV. 


CAPITAL INVESTMENT, TORONTO DISTRIBUTION. 


L2°O00= volt vdistributioieta. osc meeaies cnr cate Cae eR Monee, eee rae Mirae Teens Dra $233,575 
Secondary, sub-stationspunldings andiequipimlen tis) mae ecient a aren 973,112 
Distributions, powerandloahtwexceptstreet rathwayceeeerr ect eae 1,080,754 
AVIS EET Sis aig exc levaters sihkt site oir arekesovaia te atavalesohesereial onolene Giatate Sosetss sya kes) acveyaseene neds Verlander Pee cre 176,000 

‘Lotal capita Mivestnaeil Gi.) uot haya once BE iets oe ein cies earner $2,463,441 


TABLE XXXvV. 


ANNUAL CHARGES, TORONTO DISTRIBUTION. 


BOs AO TEL era tie! 700 (See able exeXclL ID) sepia entre ee nineineretreretr ee cttear Garni ne Shes $574,124 
Operating and administration expenses, repairs, replacement fund and inter- 
XS crs Oe: MI /2h oleh gh Oss ON Arps eater Aen eas eRe Re ey ers ee a hs era ie nib oh aly c.cec 365,107 
haxes acinow, paldupy, the loromto Plectmciis inti Company pre tert neteeise cette 18,248 
rLotalran nial charOeseemie st srtlsetere aries eee tis ater: inte sTauctcunlaterere Sete ues nee etate $957,474 


In order to obtain the necessary revenue to meet these annual 
charges the following scale of prices might be made :— 


TABLE XXXVI. 


SCALE OF PRICES, TORONTO. 


Maximum Metered Rate per, Flat 

- Station Output K.W.jHour Rates Revenue 

Class of Service. Input per annum. without per Pepa: 
HPS K.W. Hours. lamps. annum annum. 
60-cycle lighting and power........ 5,156 5,800,000 { ne cae } $166,388 
D.C. lighting and power ........... 5,833 6,750,000 { aM ene \ 215,220 
25-cycle power underground........ 3,250 6,465,300 1.8 power. 84,049 
25-cycle power overHead ........... 5,700 12,900,000 1.0 power. 129,000 
Pun pine yesh ot (ec seers 1,500 $20.00 30,000 
Railwalyinlimoowety \lneste variate 13,383 20.00 266,667 
Street Are Wichtine, 1/400 lamps...) 11,4509 VAlMme ht vevery mizhitaeccmernt ise 47.25 ea, 66,150 
36,272 (POta Let. c terete chatace eve latetcre $957,474 


The charges for street railway and pumping, although 24-hour 
power, all-year, are placed at a lower figure than the remainder of the - 
power because delivered without transformation and in larger blocks. 
For the remaining power, le per K. W. hour equals $22.50 per H.P. 
per year for 10-hour, 309-day, power. The rates for ighting, which 
are average ones, do not include lamp renewals, amounting to from 
1-2c to 3-4¢e per K. W. hour, but do include free meters. 

It will be noted that the purchase of 33,772 H.P. of power at 
the main sub-station will provide for 36,272 H.P. of maximum de- 
mands it being found possible in such electric power centres as 
Montreal, Buffalo, and Hamilton, to arrange with certain classes of 
customers to throw off their loads during the hours of maximum de- 
mand, namely from 4.30 P.M. to 6.30 P.M. during the winter season. 
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The second scheme involves the transmission of about 12,500 H.P. 
from the receiving station under the same conditions as in the first 
scheme to the following sub-stations and for the following services: 


(1) A Western Station near Shaw Street for 60-cycle are and 
incandescent lighting, and power, chiefly overhead distribution. 


(2) John Street Pumping station. 


(3) Seott Street. For D.C. incandescent lighting and power; 
underground and overhead 60-cycle street lighting, and overhead 60- 
eycle incandescent lighting; the underground district being consider- 
ably more extensive than that at present in existence. 


(4) Teraulay Street. D.C. lighting and power, underground; 
60-eycle street lighting, overhead and underground; and 60-cycle in- 
eandescent lighting, overhead. 


(5) Yorkville Avenue. For the same services as from Shaw 
Street. 


In the following tables the conditions of delivery estimated upon 
are the same as in the first scheme. 


TABLE XXXVII. 


CAPITAL INVESTMENT 
Toronto City Lighting and Pumping Services, 


HZOOULVOLtEGIStIADITtLON mee retin oo ciliaris tence che ME ek ects $113,685 


Secondary sub-stations, buildings and equipment .................0.. cece eee 836,432 
TES EU RAMONES Laity 3 Ss a eas a, ny Re a tl AO a BE LTT hg Ch iam 733,415 
NCS MESES 07 5 bien ASS. o diel buen btet OE CASI ELON RD CE RET a rc ee ve a ee 168,000 

otaliGapitalinvestinent.) ons coheed Rae One Ree $1,851,582 


TABLE XXXVIITI. 


ANNUAL, CHARGES 


Toronto City Lighting and Pumping Services. 


2 4oo Hbrato O00 estiinated purchase Tate)... cease. as ase nee. $248,780 

Operating and adminstration expenses, repairs, interest at 4% per cent. and 
replacement fund...... IRS ao RRR Daa ey Ab esa Re EY ed ae si 279,658 

Taxes as now paid by the Toronto Electric Light Company................. 18,243 
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The revenue necessary to meet these annual charges could be 
raised by the following rates :— 


TABLE XXXIX. 


SCALE OF PRICES, TORONTO. 


Maximum Meteredoutput Rate per Flat rates Revenue 
Class of Service. station input per annum K.W. hour per per 
eile K.W. hours withoutlamps. annum. class. 

60-cycle lighting and 5.0 light 

DOWELL Steere ae ot 5156 5,800,000 2.0 power $188,054 
D.C. lighting and 6.0 light 

DPOWElr we! on caoee 5833 6,750,000 2.0 power 250,881 
Pumping (22-hr)...... 1500 $22.00 33,000 
Street lighting 

(1,400 lamps)...... 1450 All night, every night 58.39 ea. 74,746 

Lota leven 2s vu ciee oh athe Settle « cakes Oe ee eae $546,681 


The charge for pumping is based on a 22-hour service during the 
winter season in order to provide against an excessive maximum de- 
mand, due to the overlapping of the lighting and commercial power 
loads during this time. If a 24-hour pumping service were to be 
provided for, all the rates given in Table XX XIX. would be increased 
considerably. It will be noted that the cost of power to small con- 
sumers under the second scheme is practically one-third greater than 
that of a similar service for the first power scheme, and amounts to 
$45.00 per H.P. per year for 10-hour, 300-day power. 


PART VIII. 
MOTOR INSTALLATIONS. 


To complete the information regarding the cost of electric power 
to the consumer, the following table is given, showing the cost of in- 
duction motor service per H.P. per year. 


TABLE XU. 


CAPITAL COST AND ANNUAL CHARGES ON MOTOR INSTALLATIONS. 
POLYPHASE 25-CYCLE, INDUCTION MOTORS. 


———— ANNUAL CHARGES, —-——_— 


Capacity Capital cost per a— ~ 

H.P. H.P. installed. Interest Depreciation Oil, Careand ‘Total per H.P. 

57 and Repairs, 6°/, Operation. per Annum, 
5 $41 00 $2.05 $2. 46 $4.00 $8 51 
10 39.00 1,95 2.34 3.00 Te29 
15 35.00 Hee) 2.10 2.50 6.35 
25 28.00 1.40 1.88 2.00 5,28 
35 25 00 1.25 1.50 1,75 4.50 
50 24.00 1.20 1,44 1.50 4.14 
75 21.00 1,05 1,26 1,25 3.56 
100 20.00 1.00 1,20 1.00 3.20 
150 17.00 85 1,02 80 2.67 


200 16,00 .80 96 70° "2.46 


? 


1906 Hydro-Electric Power Commission. 31 


By combining the results given in this table with the previously 
worked out cost of power as obtained for St. Thomas, Berlin, Galt, 
and Toronto (or for any other town or city, making an allowance for 
distribution from the municipal sub-station to the customer of from 
$3.00 to $7.00 per H.P. per year), a total charge per H.P. per year 
will be obtained, which represents to any customer the entire yearly 
charge for electric power, including (as shown in tables) interest, 
repairs, replacement fund and operating charges. 


PART IX. 
SINKING FUND. 


The view may be taken that although the previous studies have 
provided for a replacement fund sufficient to replace worn out or 
obsolete machinery, ete., from time to time, in addition to repair 
charges sufficient to meet ordinary running repairs, no provision has 
been made. for such a condition as that in, say, forty years 
from the present time the present method of making and distributing 
electrical power may have become obsolete, and that it is necessary to 
provide a sinking fund sufficient to wipe out those portions of the 
investment which otherwise might be spoken of as permanent. 

If such a forty-year sinking fund were created it would require 
to be sufficient to replace the so-called permanent portions of the capi- 
tal investment from, and including, the generating station to the cus- 
tomer’s motor, of $50.00 per H.P., and this at 3 per cent. amounts to 
$0.68 per H.P. per year which would be an additional charge to the 
consumer. 


PART X. 
PRESENT RATES. 


For comparison a Table giving the comparative rates for lhght 
and power at present in force in the Niagara District follows, and 
along with it are shown the estimated rates for Toronto, the gener- 
ation, transmission and distribution being considered on a cost. basis. 
In the Brantford column is given the rates made to the City recently 
by the Western Counties Electric Company for a franchise. It is 


understood that the power for this company is to be supplied by the 


Hamilton Cataract Power, Light and Traction Company. 
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TABLE 


XU. 


No. 49 


Comparison of rates for power and light in various municipalities 
in Niagara District. 


Toronto 
Brantford ; Estimated. 
: : St. Thomas] Guelph 
if f ; 1 oie mies W. Co. Elec-| T.E.1,. | ———-———_—_ 
_ Class of Service Hamilton Municipal.| Municipal. pe a ec ao ren aya 
scheme|scheme 
$81.25 $65.00 $69.35 E ? 
Street arc lighting, per all abet all night, { all night, Neal _ fall n’ht ran ea 
lamp per annum. 11. | moonlight | moonlight aa CVI: Sige 
DP every n’ht. ones. cchedit every night. night. every night. 
Commercial incandes- 
cent lighting per K. 
We SEE etsy aan cna a 15c. 10c. 2c: ish ltes, WAGE 6c. 6c. 
Residential incandes- 
cent lighting per K. se: 
DAES 0 aN 0S 2 ANS me 10c. 10c. 10c 8.1c. 8c. 5c. 5c. 
Average H.P. used. Price of 10-hour power, per H.P. per annum. 
Oh Bern NMR etree POOR OOM ea) setenv $112.50 $90.00 | $180.00] 
Dra) BAe eA ntecle ont tne GSLOOM AG teaine cree 100.00. 63.00 1385.00 
as) Seaercy Aces pane: AS OO irasa settoke ccicheyere 90.00 48.60 90.00 
rd ire tk eereeeeeee naete BONOOMA eee rea eet 79.00 39.00 J 67.50 
LOR OMS vertes semen SZ nd QU an pete tes 67.50 32.40 { 60.00) | $33.75 
LIDAR Wea eae Nar ah oe SOOO peas Sha SEU RAI co age SO LOO eatin sie 
AUS ONES ibearn rat ane Ane igen ehh eae MN eect Ua SNe D Boiss Ae af 54.00 to $45.00 
BO ORES deevecets Wrest Secs eros el orem NEN oes ck eter Nee ee an nae een eh ae 51.00 
Restricted hour con- 22.50 
tract for large users DOO NY c svane esnatecrel epee atek cetera RAR ee ob epee cared eee 
Elevators 180.00 
P exp ile) @ 19he ea, tena a 4: oe we oF ee) 6) Le 16 4) 6/18) 1h. 6 (6. 6 Bare) oe te) eo mah) o) oe a ae, ola ele isis. @ PLe)(¢ 0) 611616 ea eB eve cw 6 135.00 
40 H.P., 24-hour sum- 
Gest ope Kore ko mt A nPa ROP al eae CMR MRR nh Teme AU al Tie I as eh el 51.60 
Pumping power, 24- 
Howr Sst ml ite. Seer Meds Cudihe ral cea Une Ba 8600 stew 20.00 ome 
TABLE XLII. 


In the following table are given the rates for power and light in 
Buffalo, Montreal and Ottawa, where electrié power is widely used. 


Class of Service. 


Street Arc Lighting, all night, every 


night 


Commercial Incandescent Lighting, 
PEW a HOUt net senee hee aet ce 


Residential Incandescent Lighting, 


per K.W. hour, net 


D.C., 10-hour’ power, per H.P. per 


annum 


A.C. 10-hour power, per H.P. per an- 
num, 75 per cent. load factor..10 H 


Restricted Hour Contract for large 


users 


i 


Ce 


Ce 


50S 
100 
200 
300 


Ce 2 


. 

‘ 
ay 
ce 


iad 


BUFFALO 
Cataract 
Power 2nc 
Conduit 
Co. 


$75.00 
12¢. to 4c. 


according | 


to No.hrs, 
burning. 


10c. 


$117 and 
down, ac- 
cording to 
load factor 


$53.75 
33.20 
29.68 
28.55 
27.71 


Jey 


ee 


MONTREAL, 
Mees Seu er 
Before After 
Amalga- | Amalga- 
mation. mation. 

$60 
10c. 14/c. to 
12%¢c. ona 
5-yr. con- 

tract. 

10c. 14%c. 

$50 $95 to $120 

$60 to $70 
BUGS AB 
40 ‘“* 45 
30 aS 


OTTAWA. 
Bes. ore After 
Competi- Compe- 
tion. tition. 
$52 $36 
15c. 7 1-5e. 
15c. 7 1-5¢e- 
$30 
$25 
$17.50 
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It will be interesting to note the following street are lighting 
rates at some United States points: 


Cracavo..betore municipal operation ..2. 84)... oGuet} aloe are $ 96.00 
Chicavo, artemimunicipal Operayen..o w),- 6, dy sae oes 2.5, *B6.00 
Never OFC DFVarescOMmpomyy wcachicly ny. i clek/s\. sai hiqgulesneiece els 149.00 
PLES EV ALO © COND AU Vi) yc peels) fey ciclsis arog Sle alebefetean oie « . 80.00 
Pol roreemilnicipal OPELatlouur rms conn cess tial kie oi Shs es Bue, 40.00 
PART XI. 
STEAM POWER: PLANTS. 


TABLE XUIII. 


Showing capital costs of steam plants installed and annual costs 
of power per brake horse-power. 


Capital Cost of Plant per H.P. Installed. Ine oct SIA nial: Gost 


Size of Plant, Engines | of 10-hour of 24-hour 
H.P. Boilers, etc., Buildings. Total. Eee aa phe ae 
installed. are bar hone 
CLASS I.—Engines: Simple, slide-valve, non-condensing. 
Boilers: Return tubular. 

10 $66 .00 $40.00 $106 , 00 $91.16 $180 .76 
20 56.00 37.00 93.00 76.31 151.48 
30 . 48 ,70 30.00 83.70 66.46 131.68 
40 44.75 33.50 78 25 59.49 117.74 
50 43 .00 31.00 74.00 53.95 106 , 46 

CLASS II.—Engines: Simple, Corliss, non-condensing... 

Boilers: Return tubular. 

30 70.70 39.00 105.70 61.14 117.70 
40 62.85 33.50 96 35 55.50 107.10 
50 59.00 31.00 90.00 50.70 97.73 
60 56 .00 30.00 86.70 47 42 91.34 
80 50.00 27.50 ‘ 77.50 43 86 85.41 
100 44 60 25.00 69.60 | 40.55 79.19 

CLASS III.—Engines : Compound, Corliss, condensing. 

Boilers: Return tubular with reserve capacity. 

100 63.40 28.00 91.40 33.18 60.05 
150 53.70 24.00 77.70 29.83 54.63 
200 50.10 20.00 70.10 28.14 51.72 
300 45 90 18.00 63.90 26.27 48 83 
400 BR Ney 16,00 59.55 24 84 46,12 
500 41 25 14.00 55,25 PBS 783 44.21 
750 40 50 13.00 53.50 23.56 44 02 
1000 39.00 12.00 51.00 PBL ONS 43 71 

CLASS IV.—Engines : Compound, Corliss, condensing. 

Boilers: Water-tube, with reserve capacity.. 

300 bon20 18.00 73.20 DT 46 .32 
400 51.50 16.00 67.50 24.18 43.61 
500 49.40 14.00 63.40 23.19 42.03 
750 46 80 13.00 59.70 22 88 41 56 
1000 44 30 12.00 56.80 22.47 41 11 


Note: Annual costs include interest at 5 per cent.. depreciation 
and repairs on plant, oil and waste, labor and fuel, (coal at $4.00 per 
ton). Brake horse-power is the mechanical power at engine shaft. 
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In order to institute a comparison between the cost of electric 
power as has just been set forth and the cost of power generated by 
steam or producer gas, the following tables have been compiled after 
a careful study of data available in technical journals and also from 
data collected by the Commission’s engineers in various towns within 
the district under consideration. The capital costs have been com- 
piled from information supplied by various makers of engines and 
other machinery. The tables represent average working conditions 
and assume a high class installation. 


It will be noted that for a consumer requiring a large installation, 
operating for ten hours only, there appears to be little advantage to 
be derived from the use of transmitted electric power, provided the 
power is not to be distributed throughout a consumer’s buildings by 
a complicated system of shafting, belts, ete. But in the majority of 
cases this condition obtains, and herein lies one of the specific advan- 
tages of electric power. Motors can be installed on each floor of a 
factory, or even on each machine, with but little loss in efficiency, and 
only such motors as are required to drive the machinery’in use from 
time to time need to be operated. In many cases due to this fact the 
total electric power consumption of a large factory would be reduced 
from 25 per cent. to 50 per cent. below that which is required under 
steam operation, working from a central station. . 


Again where electric power is available throughout the 24 hours 
many industries will work night and day thereby effecting a great 
economy, as is evidenced by a comparison of the cost of 24-hour steam 
or producer gas power with 24-hour electric power. 


Perhaps the most striking advantage to be derived from the use 
of electric power as compared with other power is that the small con- 
sumer can obtain power at a rate which should not be appreciably 
greater than that made to the large consumer, although the present 
practice in selling electric power is to discriminate against the small 
consumer for the reason that electric power prices made by private 
companies are not based on cost of service, but are merely made with 
a view to displacing steam. 
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PART XII. 


PRODUCER GAS POWER. 
TABLE XLIV. 


SHOWING CAPITAL COST OF PRODUCER GAS PLANTS INSTALLED AND ANNUAL 
COSTS OF POWER PER BRAKE HORSE-POWER. 


Capital Cost of Plant per H.P. Installed. Pl eee aire n fees 


Size of Plant, of 10-hour of 24-hour 

Jelge?. Machinery, Pree Power per Power per 
etc. Panes. pu B.HLP. B.H.P. 

fin te Ee ! 

10 $137 00 $40 00 $177 00 $53 48 $90 02 
20 110 00 36 00 146 00 44 47 75 22 
30 93 00 33 00 126 00 38 73 65 99 
40 84 50 29 00 113 50 30 05 59 85 
50 80 00 26 00 106 00 32 27 5d 22 
60 79 00 24 00 103 00 30 49 52 03 
80 78 20 22 00 100 20 28 70 48 95 
100 77 50 20 00 97 50 27 05 45 40 
150 76 00 19 00 95 00 25 87 43 17 
200 74 00 17 00 91 00 24 95 41 78 
300 73 00 16 00 89 00 24 24 40 40 
400 71 50 14 00 85 50 23 41 39 03 
500 70 00 12 00 82 00 22 54 387 54 
750 67 50 10 00 77 50 21 55 35D 99 
1000 65 00 8 00 73 00 20 46 34 66 


Note: Annual costs include: interest at 5 per cent., deprecia- 
tion and repairs on plant, oil and waste, labor and fuel (Bituminous 
eoal at $4.00 and Anthracite coal at $5.00 per ton). 


A reference to Table XLIV. will show that the cost of power de- 
veloped by producer-gas plants and gas engines is less than that pro- 
duced by steam plants of the same capacity. It may be said, how- 
ever, that up to the present no very large installations of suction 
producers have been made, 250 to 300 horse-power being about the 
maximum. But this has been provided for in the Table by assuming 
that the larger plants will be made up of several units, each unit being 
not greater than 350 H.P. capacity. | While operation of producer- 
gas plants has not been going on many years, and complete knowledge 
on the subject is not available, with the information at hand it is 
believed that in many situations this form of power producer will be ; 
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found more economical than a steam plant, and therefore a closer 
competitor of hydro-electric power. It must be remembered that the 
same objections hold against the producer-gas plant as those which 
have been mentioned in reference to steam plants, namely, that 24-hour 
power costs proportionately more than 10-hour power; that the small | 
consumer does not have the great advantage obtainable by the use of 
electric power; and also that a central installation in a factory is all 
that is possible if electric motors are required in various parts of the 
factory, and the only prime mover available is steam or gas. This 
will make the cost of electric factory operation very expensive, and 
considerably higher than the power costs shown in Table XLIV. 
Speaking generally, however, it may be said that producer-gas plants 
have a bright future, and as the design and construction is perfected 
undoubtedly the capital cost will be reduced and the cost of power 
lessened. . 


TABLE XLV. 


Showing the effect on. the cost of power of a variation in the price 
of coal of one-half dollar per ton. 


Size of Plant pucHon Sete es Bue ae 
1B Gs) eh 
10-Hour. 24-Hour. 10-Hour. 24-Hour. 
10 $1.15 $2.53 ; $6.14 $13.47 
20 1.18 2.46 Simple 5.25 11.56 
30 1.10 2.40 slide valve 4.71 10.35 
40 1.07 2.33 3.56 7.84 
50 1.04 2.20 Simple automatic 3.37 7.41 
60 1.01 Dela, non- 3.26 7.16 
80 .98 2.18 condensing. 3.15 6.97 
100 .96 Dele, 3.12 6.87 
150 .94 2.07 1.75 3.85 
200 Eo? 2.02 Compound 1.69 3.71 
300 -90 1.98 condensing. 1.62 3.60 
400 .88 1.94 1.56 3.44 
500 .86 eel SO Compound con- 1.39 3.05 
750 82 easel densing; water- 1.39 3.05 
1000 76 72 tube boilers. 1.39 3.05 
SAVINGS. 


From the figures which have been arrived at in this report, it is 
evident that considerable economy to the users of power and light can 
be effected by the distribution of electrical energy from Niagara Falls, 
if done on a cost basis, this result being in sharp distinction to the 
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present condition obtaining, whereby private companies distribute 
electric power and light, the charges made by these companies being 
‘such as will barely enable them to displace steam, the consumer not 
reaping any appreciable benefit: 


As an illustration of the possible savings to be accrued by the 
distribution of light and power at cost, the following estimate is ewes 
for the City of Toronto. 


(a) City Pumping. At the present time the operating cost of 
pumping is $105,000 per year. By adopting electric motors and as- 
suming installation costs (in accordance with Table XL., with an. 
extra allowance for turbine pumps) of 200 H.P. High Level Station 
at $6.00 per year annual charge, and 1,500 H.P. Main Station at 
$4.50 annual charge, to which add 1,700 H.P. electrical energy at 
$20.00 per H.P. the total annual charge becomes $42,000, showing a 
saving of $63,000. Allowing $10,000 for care of the present steam 
plant, and for operation of high-pressure steam fire service, apart 
from the regular pumping service, leaves a net saving of $53,000. 


(b) Street Railway. It is understood that the price which the 
Toronto-Niagara Power Company is to receive from the Toronto Rail- 
way Company is about $35.00 per H.P. per year for stepped-down 
power at the receiving station, as compared with a cost as per Table 
XXITI..of $16.90. With a demand of 12,000 H.P. at ($35, minus 
$16.90 equals $18.10), $217,200 is the saving in the cost of power to 
the Toronto Railway Company. 


(c) Electric Light. At the present time the Toronto Electric 
Light Company distribute in light and power about 8,000 H.P. It 
is understood that the price which they are to pay the Toronto-Niagara 
Power Company for power delivered and stepped-down at the receiv- 
ing station is also to be $35.00 per H.P. per year continuous power, 
as compared with a cost as per Table XXIII. of $16.90 per H.P. 
The saving to the Toronto Electric Light Company is 8,000 x ($35 
minus $16.90, equals $18.10) equals $144,800. 


(d) By distributing electric power on a cost basis it is considered 
that 20,000 H.P. additional of steam power can be displaced and sup- 
plied with electric power at an economy of at least $5.00 per H.P. per 
year. Considering motor installation on the one hand and the saving 
in the amount of power required on the other hand, this may be con- 
sidered a modest estimate, and amounts to $100,000 per year. 
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TABLE XLVI. 


Summary showing annual savings to be made in Toronto by the 
distribution of electrical energy from Niagara Falls on a cost basis. 


(GW Go i saiaey eLVECCH CRAY * 27 REAP LAR AS Bed TG eater Ga Ube te tN NO cre ran Inset $ 538,000 
(b) Toronto Railway Company ............. Was Re A, 217,200 
(e)> Toronto Miectricz light Company. «24.5%, se eae _ 144,800 
Cd) Othete powers users, 6.4 Al on setae peat eee 100,000 

Total annual transmission savings ......... $515,000 


The above estimate is based on the Toronto Electric Light Com- 
pany operating its present plant; however, should the City of Toronto 
decide to take over this plant and operate it on behalf of the Munici- 
pality, a large additional saving would be obtained. 

A fair valuation of the present plant, including the distribution 
system is less than $2,000,000. The last yearly statement of the 


Toronto Electric Light Company shows a revenue of ...... $780,000 
Operating expenses, less debenture interest, 421,000 
Showing a net revenue of $359,000 


Against this should be charged 4 1-2 per cent. interest and 5 per 
cent. sinking and replacement fund, that is 9 1-2 per cent. on, say, 
$2,000,000 equals $190,000, leaving a balance of $169,000 which could 
be applied to the reduction of rates. 

This amount added to the savings shown in Table XLVI. gives a 
total annual savings to be obtained from a cost distribution, at 4 per 
cent. for transmission and 4 1:2 per cent. for municipal distribu- 
tion of: 


Annual transmission SAVINGS ....cecceceusessceses:- 515,00% 
Savings to be made with municipal lighting .......... 169,000 


otal sAnmialy Savings... sais os. 1 ere eee $ 684,000 
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ADDENDUM. 


EASTERN EXTENSION OF DIVISION II. 


The towns of Bowmanville, Oshawa and Whitby are geographi- 
cally attached to the Trent District, and in the Commission’s report 
on that district the cost of furnishing them with power will be dealt 
with in detail. These towns could, however, be supplied with Niagara 
power by an extension of the Toronto-Niagara transmission lines. 
The capital cost of the required extra conductor capacity from 
Niagara Falls to Toronto, extra high-tension switching facilities in 
Toronto sub-station, transmission line extension to Bowmanville and 
step-down sub-stations for full load conditions amounts to $225,000. 


The following table shows the relative cost of 24-hour low-tension 
power to these three towns from the alternative sources. 


Monicrpatiry. Loap, NIAGARA FAL.s. TRENT RIVER. 
| 
Full Load 26.10 Fl 52. 
Bowmanville...... Sane 2 Load 28 .42 22.86 
4 Load 32.76 26.48 
tea ediiale So Ln pr 
Full Load 21.75 2b? 
OHA Wane sm. ? Load 22.89 23.16 
4 Load 24.98 27 .29 
Sale Oe a Sa RE ene 
Full Load 23.80 at en 3 
FAA Goyette ta 1s et $ Load 25.12 30.32 
4 Load 27 . 34 37.15 


It should be stated that in case these towns were not supplied 
from the Trent system the costs of power to Port Hope and Cobourg 
would be considerably increased. 
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